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Bought  by  the  Chicago  House  Wrecking  Co. 


OUR.   METHODS 

are  not  only  a  revelation  but  a  revolution  in  the  commercial  world.  It  is  the  only  concern  on  earth  that  makes  a  business 
of  purchasing  entire  expositions  and  other  large  institutions.  We  are  now  engaged  in  removing  and  placing  upon  the 
market  the  millions  of  dollars  worth  of  material  from  the  St.  Louis  World's  Fair.  Therefore  we  are  in  a  position 
to  furnish  material  for  the  construction  of  public  buildings,  private  residences,  factories,  or  hotels.  We  can  supply 
all  kinds  of  machinery,  mill  supplies,  electrical  apparatus,  plumbing  material,  etc.,  etc.,  at  prices  that  will  strongly 
appeal  to  the  economical  buyer.     In  _^^  ues,  but  we  have  selected  some  of 

addition  to  purchasing  expositions  ^^^^^^  ^^^^^  those    representative    of     the     re- 

we  are  constantly  buying  at  sher-  .J^Z  ~  ^iix-  ^*V  markable    character  of    our    stock. 

riffs',  receivers'  and  assitnees'         ^3EK^P»&»,.    g^—  ^V       Through  the  entire   display,  how- 

sales,  where  we  obtain  large  stocks        X  fca^^l*felS W  X       ever,   the    richness  of    qualities    is 

ol   brand    new   merchandise.     This     /■      Ti>>JaM8i!fBS^f^l»~'-'  '  '      »     invariable.     It  is  the  greatest  aggre- 

page  of  tempting  offerings  is  an  ac-  i  ,^  3S5HP!HSHaBili^£SW!^«C  J  Ba'ion  of  bargains  ever  placed  be- 
curate  index  to  thousands  of  induce-  1  V*>. »  §^ "'^SjS^Ss'W^^^^  /  '"""^  '''^  American  public.  It  has 
meats  that  remain  unpublished,  and  \  ■  ^  . '^'>;'?'SvS^te6(^HBwK/  stirred  the  country  from  one  end  to 
the  price  is  lovver  than  you  ever  paid       ^L  '^\  ■'"~'>i' '''■WJIHBKE^       ''"^  other.    We  say  this  without  fear 

for  such  exceptional  qualities.  Space         ^^     *■    '%  '         >'h',"'iHHp^'^  of  contradiction  and  we  will  refund 

does  not  permit  mentioning  a  thous-  ^*^^         ■^         >  '-t*SmKKKai^  yo""^  money  if  you   find   our   state- 

andth  part  of  these  wonderful  val-  ^^^^^^—-—J^^^*^^  ments  exaggerated. 


Electrical  Material 

tA  Million  Dollars  worth  of  High-Grade 
Apparatus  of  every  kiml  for  sale.  1IKul>ber 
Covered  Copper  Wire,  sizes  No.  14  to  500,001) 
C.  M.  1  Weatherproof  and  Slow  Burning 
Wire,  sizes  No.  \i  to  6.10.1100  C.  M.  "Lead 
Covered  Cable,  all  size.s  troin  No.  14  to  500,- 
000  C.  M.  ULamp  Cord.  1200,000  New  and 
Used  Incandescent  Lamps,  ranging  from  5 
to  l:i  cents.  1100,000-No.  9171  Receptacles— 
at  3  cents  each.  "iTubes,  cleats  and  all  other 
kinds  of  Electrical  Apparatus.  TBO— Elec- 
trie  .Motors  Ironi  1  to  40  H.  P.  1125— (Jener- 
ators  from  &  to  200  K.  W.  ^Telephones,  Tel- 
ephone Wire,  Brackets,  etc. 


Hardware,  Tools,  Nails,  Etc. 

Wire  Nails $1.50  per  100  lbs. 

Manila  Rope 7c  per  lb. 

Jack  Screws,  at 88c 

Tubular  Steel  Fence  Posts,  at 30c 

All  kinds  of  hardware  and  innumer- 
able other  articles  of  this  nature. 


Pipe,  All  Kinds  and  Sizes 


I  inch,  with  couplintis.  per  foot . .  .  .3'4f; 
\M  inch,  with  couplings,  per  foot.  .4'2C 
3*2  inch  casings,  with  couplings,  per 

foot lOc 

4  inch  casings,  with  couplings,  per 

foot 14c 

This  is  first-class  piping  for  water, 
gas, oil, etc.,  and  in  excellent  condition. 


Office  Furniture 

From  the  St.  Louis  World's  Fair  we  ob- 
taintd  an  enormous  stuck  of  Ortiee  Furni- 
ture. We  have  the  typej^  of  all  that  is  com- 
fortat)le,  beautiful 
and  lastiiii?  in  art- 
istic and  fashion- 
able designs.  The 
frames  are 
marked  by  grace 
and  shapeliness  of 
f  M  r  rn  ,  combined 
with  tlie  utmost 
.siiiiiiitv  of  con- 
struction. This  splen-ilii  -turk  i-Miisi-t^  of 
300  beautiful,  solid  oak.  roll  top  offu^e  desks, 
exactly  like  illustration.  Are  X-A  In.  lonp, 
50  in.  high,  and  30  in.  deep.  Securely  packed 
for  delivery,  each SICOO 

.Saddle    seat,  tilting    back,  swivel  ofHce 
chair,  quarter  oak.  golden  tlnish $2.7,5 

Drop  Top  typewriter  desks,  at $13..'iO 


"Send  us  special  Exposition  Cataloprue 
as  advertised  In  The  Technical  Woeld 
Magazine. 


Modern  Plumbing  Material 

A  20  to  'jO  per 
cent  saving  on 
anything  in  this 
line.  Some 
samples  of  our 
prices: 
Handsome  Complete  Brand  New  Bath 

Room  Outfits,  at.. $25.00  to  $150.00 
Cast  Iron  Enamel  Bath  Tubs, 

at $12.00  to  $45.00 


LUMBER- 

100  Million  Feet  well  seasoned  Lumber 
fniin  the  St.  Louis  World's  Fair.  The  very 
best  grades  of  lumber  were  used  in  the  con- 
struction of  these  magniticent  buildings. 

Send  Us  Your  Lumber  Bill  For 
Our  Estimate. 

SaTe  30  (o  .'lO  per  eenl  if  yim  tiiiy  at  once. 
We  are  offering  this  lumber  for  sale  at 
prices  far  below  the  oilglnal  cost.  You 
should  take  advantage  of  this  rare  oppor- 
tunity at  once,  as  prices  on  lumber  are 
advancing.  (^ul(.-k  delivery  to  those  who 
purchase  now.  Full  descr I  ntion.ln formation 
and  prices  In  spet-lal  World's  Fair  Catalogue. 


Furniture  of  Every  Description 

KOOKI.Xfl  ClI.ilKS— Fifty  beautiful  golden 
oak  Hnished  parlor  rockers,  have  solid  aiiu 
shapely    saddle    wood    seat,    with    nicely 
turned  spindles   /S'^^n^ 
and  large,  mas-  E'^Ty^K?;.,  ■«t.  ^-?-i''*' jj-W 
sive     top      rail    ^  \._^i^"yi^T^  "X  iT  r? 
nicely       carvea         \.  ^,'J' . .    . .     _         ,-• 
arms,  well  con-         it-^    ■'"■      -"         ~ii*? 
structed    and    braced    with    three    heavy 
spindles.  Very  comfortalile  to  sit  in.   All  in 
perfect  condition.     While  they  last. ..$1.35 
CARPETS  AND  RT'GS— We  have  an  extraor- 
dinary fine  display  of  carpets  and  rugs.  We 
make  the  claim  that  this  is  the  finest  and 
the  largest  collection  of  carpets  and  rugs 
ever  displayed  in  Chicago.     The  richness, 
heauty  and   practical  utility,  the  artistic 
designs  and  colors,  will  strongly  appeal  to 
anyone  furnishing  a  home  or  otHce. 
2.000  Floor  R'lgs,  size  6x9,  beautifully  col- 
ored patterns,  each $t.75 

2,000  Floor  Rugs,  size  6x9.  especially  woven, 
beautifully  colored,  all  imaginable  pat- 
terns, each.  ?;i. 75.  9xl.J  sizes,  each,  $3.75 
Special  Union  Ingrain  Carpet,  of  extra 
heavy  quality.  Three  patterns,  one  with 
a  red  body,  one  with  a  green  body,  and 
one  with  a  tan  body.  Assorted  floral  de- 
signs in  harmonious  blending  cob^re.  36 
Jn.   widths,  all    new,  clean    goods.     Per 

yard 30o 

Fine  Quality  Granite  Ingrain  Carpet,  3fj  in. 
widths,  of  fresh,  clean  material,  many 

patterns.    Per  yard 'i.\t 

IJNOLEbMS— Fine  and  Well  Grounded  Lin 
oleum,  many  assorted  patterns,  two  yard 

widths.    Per  square  yard . .  ..34e 

Others  at 3oo,  40p,  aad  up 

New  and  used  carpets  of  all  kinds. 


ALL  KINDS  OF  MACHINERY 

Before  you  purchase  any  machinery 
it  will  pay  you  to  get  our  list.  We  can 
ht  out  the  factory  or  business  plant  with 
all  proper  machinery,  electrical  appa- 
ratus, engines,  boilers,  etc.,  even  to  the 
minutest  screw  or  bolt.  Air  compress- 
ors, pumps,  heaters,  planers,  lathes, 
wood  working  machinery.  laundry  ma- 
chinery, and  refrigerating  machines. 
And  most  attractive  offer  of  all,  you 
would  save  the  profit  and  rake-off  of  a 
half-dozen  or  more  middle-men. 


PAINTS 

The  Premier  Brand  of  Paints  is  the  heav- 
iest and  most  substantial 
made,  ground  In  pure  linseed 
oil  and  sold  on  a  three-year 
guarantee.  We  bought  It  at 
sheriffs  sale  and  the  price 
we  are  offering  lan't  be  beat. 
This  paint  will  keep  its  brll- 
,  liancy  longer  than  any  other 
brand  on  the  market.  We 
have  it  in  every  shade.  Order 
now  while  the  sale  lasts.     Color  Card  Free. 


Wire  of  Ail  Kinds 


B.  B.  Telephone  Wire,  Barb 
Wire,  Poultry  Netting,  An- 
nealed wire,  all  at  very  low 
bargain  prices.  Write  for 
complete  list  of  low  prices 
on  all  kinds  of  wire  feuclng 
ami  fence  posts. 


O 


Belting  and  Fire  Hose 

We  carry  an  enormous  stock  of  leather, 
rul)ber  and  canvas  belting,  which  we  can 
supply  in  any  grade  desired.  fiO.OOO  feet  of 
double  jacketed,  cotton,  rubber  lined  fire 
hose  from  the  World's  Fair.  Most  of  it  has 
never  seen  service. 


Steel  Roofing 

$1.50  per  100  B<|uare  feet 
Painted  both  sides,  durable, 
economical,  for  houses,  sheds, 
bariies,  etc.  This  is  our  No. 
15  grade,  sheets  2  ft.  x  2  ft 
IMce  is  for  flat.  Corrugatcii 
or  "V"  Crimped  costs  fl.Tid 
»'©  prepay  freight  in  tall  to  all 
points  east  of  Colorado,  ex 
cept  Oklahoma,  Texas  and 
Indian  Territory.  We  have 
other  grades.  Ask  for  our 
Special  Roofing  Circulars. 


Ask  for  Our  Special  Catalogue 

It  lists  all  the  various  articles  we  have 
for  sale.  Kindly  fill  in  the  coupon  In  lower 
left  hand  corner.  Cross  the  items  in  the 
advertisement  that  Interest  you  most,  and 
we  will  send  you  full  descriptions  and  mail 
you  our  360  page  catalogue. 

Chicago  House  WrecHing'  Co. 

35th  and  Iron  Sts.,  Chicago 
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Music 
Lessons  Free 

IN  YOUR  OWN   HOME 

A  wonderful  offer  lo  every  lover  of  music,  whetlier 
a  beginner  or  an  advanced  player. 

Ninety-six  lessons  (or  a  less  number  if  you  desire) 
for  either  Piano,  Organ,  ^'iolin,  Guitar,  Banjo,  Cor- 
net or  Mandolin  will  be  given  free  to  make  our  home 
study  courses  for  these  instruments  known  in  your 
locality.  You  will  get  one  lesson  weekly,  and  your 
only  expense  during  the  time  jou  take  the  lessons 
will  be  the  cost  of  postage  and  the  music  you  use, 
which  is  small.  Write  at  once.  It  will  mean  much 
to  you  to  get  our  free  booklet.  It  will  place  you 
under  no  obligation  whatever  to  us  if  you  never  write 
again.  You  and  your  friends  should  know  of  this 
work.  Hundreds  of  our  pupds  write:  "Wish  I  had 
known  of  your  school  before."  "Have  learned  more 
in  one  term  in  my  home  with  your  weekly  lessons 
than  in  three  terms  with  private  teachers,  and  at  a 
great  deal  less  e.\pense."  "Everything  is  so  thorough 
and  complete."  "The  lessons  are  marvels  of  sim- 
plicity, and  my  11-year-old  boy  has  not  had  the  least 
trouble  to  learn."  One  minister  writes:  "As  each 
succeeding  lesson  comes  I  am  more  and  more  fully 
persuaded  I  made  no  mistake  in  becoming  your  pupil." 

We  have  been  established  seven  years — have  hun- 
dreds of  pupils  from  eight  years  of  age  to  seventy. 
Don't  say  you  cannot  learn  music  till  you  send  for 
our  free  booklet  and  tuition  offer.  It  will  be  sent  by 
return  mail  free.  Address  U.  S.  SCHOOL  OF 
MUSIC,  Box  i:il»,  19  Union  Square.  New  York  City. 


i    NMiiTllWF-STRRN   rNTVERSlTV    I'.i    Il.l>l.M;>. 

EDUCATE  YOURSELF  AT  HOME 

Insti-iHtinn  by  <orr<s[>oii.|f noc  hv  approved  inellmds.  in  four 
drti;irlMi.-ntS:  N<t|fn*l..  ull.rlTiL' (-(roiliT  re%-iOW  \vi>rk  :  ArAllFMIC, 
In  whl.-h  eachbram-h  isa  th.-rnii^'h  <-oinplete  cour'^f.  PHaKJIACY, 
preparlnt?  one  for  Stale  Hoard  examinations;  fOtlMEKICtU  i"- 
clmllnL'  liiKlnoss.Rh'.rthan.l  ami  T<'ui_-h  Type\vrltlIl^;.  Writo  £or 
lufonrialii'ii  on  ;itil>Ht-ts  in  wliirh  V"U  are  Intere^t-'il. 

INTERSTATE  SCHOOL  OF  CORRESPONDENCE 

Afliliati'.i  ivlth  Nortlnvestern  rnivtrslty 
37?  3SR  WAI;.\SH   A\  K  ,  ''IIICAGO 


WHY  KOTXEARN 
#SIGN  PAINTING? 


Show  Card  Writing  or  Lettering 

'  Only  neM  u<<t  ..v,tu  orkr.l.  St-paratf  i.-ourt<tn.  Ourn  Is 
ttiL'only  prartiial,  MiorouKti  and  persunal  instruction 
..  .  teach  by  mall  and  jjruaranteo  success,  liasy  termb. 
Write  for  lari?e.  InteresLlnK  F  RKE  catalogue. 

The  Detroit  School  of  Lettf  rinp.  D.'pl.  21 ,  Dotrolt.  Mich. 

"  oldest  unil  lart-'vstiScbuul  of  Its  kind." 


BY  MAIU 
ONLY 


the: 


scHXl, 


EMPIRE 
STRUCTURAL  DRAFTING 

'   cal  Course  in  the  Qff'.c^  Work  of 
.1  L^-esGimatin^.  and  Oetiailir^ 
-■-"TivuCTuRAu,  -Sreeu  woqk 

-f^OR  IMPORf^ATlOM  -ADDRESS 

Empire  School. P.O  Box  S62,TrovNY 


Tufts  College 


DEPARTMENT    OF 

ENGINEERING 

Civil,  Meobanical,  Electrical 
and  Chemical  Engineering 

New  Laboratories  and  Excellent  Equipment.  Beautiful  site 
within  four  miles  of  Boston.  Preparatory  Department  for 
Btuiients  who  have  had  engineering  practice,  but  insulncient 
preparation  for  college  work. 

For  information  concerning  courses  and  positions  of  grad- 
uates, address 

H.  G.  CHASE,  Secretary, 

Tufts  College  P.  O.,  Mass. 

The  University  of  Rochester 

A  College  of  Liberal  Arts 

Scientific  Course  for  Technical 
Students 

sis  years  required  for  combined  Collei;©  and 
Engineering  degrees  in  co-operation  with  The 
Massachusetts  Institute  of  Technoloey  and 
Sibley  College  at  Cornell,  New  laboratories, 
thoroughly  modern  equipment.  Special  circu- 
lar and  catalogue  sent  on  application.    Address 


L.  LAMSON,  Registrar 
Rochester,  N.  Y. 


^ 


Rensselaer 


<r> 


PolytechnicT^ 
Institute, 

Troy,  N.Y. 


r.ofm.lPXB.minati<jne  provided  fur.  Send  foraOatalogmet 


AUTOMORII.fi  ^^  '  •  Drivers.  Kepair- 
^^-^    *  V7  1'1V/XJ1J-/IL#  jjj^,,^    Chatfeurs.  and 

others  wanted  all  over  the  country;  nO,O0U  machines  built 
this  year  in  I'nited  States,  aftouiing  great  opportunities  for 
men  trained  in  this  coinine  business;  six  cents  a  day  will 
qualify  you  for  good  wat;es  in  this  tield.  in  which  the  de- 
mand is  such  that  ability  Cfiints  ahead  of  pull  and  length 
of  service.  For  full  particulars,  address.  THE  CORRE 
SPONIiKNCE  SCHOOL  OF  AUTOMOBILE  ENGINEER- 
ING. SiiiF   1364,  bi  AT   Iimn   Bill 


<-,.   N  ^  \v   ^'"!;K   CiTV, 


Wil/Tcu 

■  ^Jf'  irnit. 


KFRUITBOOK 

sh.nv-i  in  N  \  1  l'i;,\T,C(ii,iii;s  ,uv\ 
iratilv  il.'^i  rill,  s  216  varii'Iics  of 
S.-TiilWciiir  lili.Tnl  tiTiiis<.i  .lislri- 
l)lautcrs.— Stark  Bro's,  Louisiana,  Mo. 


Our  Lock  Buckles  (""\^^:;^:;i^T;,^:.c;t."^^) 

{1,,/,  />/,/,/,-„)  Make   FINE    CHRISTMAS 

(.l/,.;.'/,'„«,<,AV, ./.■_,!  PRESENTS.    IJonkUi. 

With  Strap  for  Trunk.  jrSO;  for  Case,  $1.(10 
LYNCH   Al.AM'FACri  RIM<i  CO.  iMADISON,  WIS. 

New  Knowledge 

A  iiniqiie  Magazine;  la*  panes.  15c;  1K)0  cumulative  rages, 
Jl.UlI;  keeps  you  and  your  C^■clnpeI^ia  up-to-date  in  matters 
woilh-wliile.     At  Booksellt-ia  and  Newsdealers. 

JOHN  B.  ALDEN,  Publisher 

Bible  House  ;:  ::  N.  Y.  City 
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THE  TECHNICAL  WORLD  MAGAZINE  is  a  monthly  magazine,  published  the  fifteenth 
of  each  month,  preceding  date,  devoted  to  the  problems  of  the  technical  and  industrial  world,  and  a 
treatment  of  all  matters  of  interest  in  Applied  Science. 

PRICE ;    The  subscription  price  is  $1.00  per  year,  payable  in  advance;  single  copies,  10  cents. 

HOW  TO  REMIT:  Subscriptions  should  be  sent  by  draft  on  Chicago,  express  order,  or  Post 
Office  money  order. 

THE  EDITORS  invite  the  submission  of  photographs  and  articles  on  subjects  of  modem  en- 
gineering, scientific  and  popular  interest.  All  contributions  will  be  carefully  considered  and  prompt 
decision  rendered.  Payment  will  be  made  on  acceptance.  Unaccepted  material  will  be  returned  if 
accompanied  with  stamps  for  return  postage. 
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Entered  at  the  Post  Office,  Chicago.  III.,  as  second-class  mail  matter 
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Wo  Cotjrr  t\)t  Wovlti 


Robert    Shackle ton 


IHE  field  of  "The  Tech- 
nical World  Maga- 
zine" is  the  wide 
world  —  wherever 
men  or  women  are 
doing  good  work  in 
new  and  interesting  ways.  The  well- 
known  and  interesting  writer,  Mr. 
Robert  Shackleton.  will  spend  the 
next  few  months  in  Europe  in  the 
interest  of  "The  Technical  World 
Magazine",  collecting  material  for  ar- 
ticles on  the  latest  developments  in 
engineering  and  science.  Able  cor- 
respondents are  also  being  appointed 
in  all  the  various  European  capitals 
to  supplement  and  enlarge  upon  the 
work  now  done  for  us  by  Dr.  Alfred 
Gradenwitz,  of  Berlin,  and  other  regular  contributors.  Readers  may  rest  assured 
that  they  will  have  early  and  authontative  information  of  everything  new  and 
important  in  all  parts  of  the  world. 

fe>tinplr  ant)  Conrisr,  but  ;^utl)oiifatiUf 

Technical  does  not  mean  dry  or  stupid  or  uninteresting.  You  will  not  have 
to  study  or  work  your  way  through  the  pages  of  "The  Technical  World  Maga- 
zine." Next  year  the  greatest  attention  will  be  paid  to  making  everything  which 
appears  in  the  magazine,  clear  and 
simple  and  easily  understood.  Noth- 
ing could  be  more  interesting  to  every- 
body than  the  way  in  which  the  great 
work  of  the  world  is  being  done. 
Nothing  could  be  more  truly  ro- 
mantic, more  genuinely  sensational, 
than  the  actual  accomplishments  of 
engineers  and  scientists.  It  is  the 
business  of  this  magazine  to  tell  the 
stories  of  these  men  in  such  a  way 
that  the  reader  will  be  thrilled. 

Sl9ontl)li'  UrroiD  of 

During  the  coming  year  the 
magazine  will  print  each  month  a 
number  of    pages  devoted  to   short 

descriptions  of  new  and  interesting  and  unique  inventions,  new  engineering  feats, 
and  new  methods  of  accomplishing  old  results.  This  department  will  serve  the 
purpose  of  a  digest  of  the  engineering  press  of  the  world.     A  reading  of  these 


-Gi:oKOE  Ethklbert  Walsh  - 
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pages  will  put  one  into  quick  touch  with  all  the    new  things  which  engineers 
are  talking  about. 


%\^t  Romance  of  tlje  l^ral 


Rudyau-d  Kipling  was  the  first  to 
show  the  possibilities  for  the  fiction 
wnter  which  lie  in  the  feats  of  en- 
gineers. Every  month  "  The  Tech- 
nical World  Magazine"  will  print  at 
least  one  short  story  based  either  on 
a  happening  in  real  life  or  on  a  pos- 
sible development  of  engineering  prog- 
ress as  seen  in  the  glowing  imagina- 
tion of  the  novelist.  We  have  a 
series  of  short  stories  under  way 
which  will  be  as  genuinely  absorbing 
as  any  fiction  which  will  be  printed 
during  the  coming  year.  The  mere 
title  of  one  of  these  stories — "The 
Wireless  Death" — will  serve  to  sug- 
gest at  least  a  hint  of  what  we  have 
in  store. 


Lawrence    Perry 


BnstoEtg  bf  Cvpftts 

To  all  subscribers  who  are  interested  in  or  troubled  by  technical  problems  of 
cmy  kind,  we  offer  the  services  of  a  staff  of  competent  experts  who  uill  answer 
questions  and  solve  problems  submitted  to  them  free  of  charge  and  in  the  most 
authoritative  way.  These  questions  and  their  answers  will  form  a  regular  depart- 
ment of  the  magazine,  which  will  be  read  with  almost  equal  interest  by  those  who  are 

not  directly  and  personally  interested 


in  the  matters  presented.  This  Con- 
sulting Department,  month  by  month, 
forms  an  engineering  encyclopedia  of 
great  value. 

jpi)otograpl)0  from 
Milt 

It  has  always  been  the  poKcy  of 
"The  Technical  World  Magazine" 
to  illustrate  everything  as  copiously  as 
possible   by  means  of  photographic 
productions.   During  the  coming  yeeu: 
this  policy  will  be   maintained,  and 
photographs  will  be  printed  which  will 
form  a  pictorial  record  of  the  prog- 
ress of  the  world.     No  magazine  will 
have  anything  like  such  illustrations, 
either  in  number  or  in  the  extreme  interest  and  entire  novelty  of  the  scenes  which 
they  represent.      Merely  considered  as  a  picture  book,  the  magazine  makes  an  ap- 
peal which  no  one  can  resist  who  is  reeJly  interested  in  what  is  going  on  in  the  world. 


A.  Frederick  Collins 
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future  features! 

The  conductors  of  "The  Technical  World  Magazine"  are  not  able  to  make 
anything  like  a  complete  announcement  of  its  contents  during  1 906.  Since  it  is 
the  business  of  the  magazine  to  chronicle  the  newest  and  latest  developments  in 
engmeering  and  science,  it  is  plainly  impossible  to  make  more  than  a  fragmentary 
forecast.  Only  in  a  general  way  may  it  be  said  that  we  shall  use  our  best 
endeavors  to  keep  fully  abreast  of  these  developments,  whatever  they  may  be. 


^omr  li5rilliant  Contributors 


S'prtial  ana  /iction  iyntrre 


Lawrence  Perry 

Robert  Shackleton 

E.    F.  Stearns 

W.  Bert  Foster 


Hollis   W.  Field 

Winitred  Fales 

Henry  M.  Hyde 

Wm.  G.  Fitz-Gerald 
Wm.   R.  Stewart  E.  S.  Bisbee 


(ZTfcbnital  lyritrra 


George   Etheiberl  ^X'aisb 
J.  Elfrelh  Watkins 

Day  Allen  Willey 

Carl  S.   Dow.  B.  S. 
Malcolm   McDowell 


Fritz  Morris 

Winlhrop  Packard 

Frank  C.  Perkins,  E.  E. 
Orrin  E.  Dunlap 

Howard  S.  Knowlton 

(Consulting  Engineer) 


Siprttal  iPvprrtB 

A.  Frederick  Collins.  Wireless  Telephony  and  Telegraphy. 
Alton  D.  Adams.  Development  of  Water  Power. 
Jos.  R.  Srhullz.  Lieutenant  U.  S.  N. 

David  B.  Todd,  Director  Amherst  College  Observatory. 

Geo.  R.  Metcalfe,  M.  E.,  formerly  Technical  Editor  "Street 
Railway  Review". 

S.  H.  Burnell,  Manager  Watertown   Engine  Co. 

C.  H.  Claudy,  former  Editor  "American  Inventor". 
Chas.  Richards  Dodge,  Textile  Fibre  EJtpert. 
Prof.  Chas.  E.  Fay,  Tufts  College. 

H.  C.  Gauss,  Navy  Department,  Washington;  D.  C. 
R.  I.  Gcare,  Niitional  Museum. 
E.  E.  Kent,  Patent  Law. 

Oswald  Gueth,  M.  E.,  Editor   "Cold  Storage". 

F.  D.    Herbert,    Exlitor  "Marine    Engineering" 
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ADVERTISEMENTS 


ARE  YOU  PREPARED 


to    HOLD    a    better    position   if    ry 
the   OPPORTUNITY    presents   itself    • 


JANY  a  man  believes  he  has  been  ill-treated  by  the 
world,  and  that  success  which  appears  so  easily  attained 
by  others,  is  forever  just  beyond  his  grasp.  Why  ? 
If  you  could  look  into  his  past  you  would  not  have 
to    guess.      The    answer   would    be    as    plain    as    day. 

He    could    not,    through    lack   of  education,    take    advantage  of  the 

opportunities  that  crossed   his   path. 

The  American  School  of  Correspondence 

offers  you  the  connecting  link  between  the  present  and  the  future.  It 
offers  the  opportunity  to  redeem  the  past  and  start  anew.  It  places  with- 
in your  grasp  the  rungs  of  the  ladder  of  success,  and  it  will  help  you  to 
climb  if  you  are  ready  to  help  yourself  Engineering  offers  a  wider  field 
than  any  other  profession  to  the  progressive,  wide-awake  young  man. 
^As  a  proof  of  this  examine  the  "want  columns''  of  any  newspaper 
and  see  the  constant  and  increasing  demand  for  engineers  and  draftsmen, 
compared  with  the  occasional  call  for  clerks,  bookkeepers,  etc.  This 
shows  the  tendency  of  the  times  and  opportunities  for  which  you 
should  begin  to  prepare  NOW.  ^The  American  School  of  Corre- 
spondence is  the  only  correspondence  school  which  makes  a  specialty 
of  engineering  work  and  the  only  correspondence  school  whose  instruc- 
tion is  credited  for  entrance  to 
resident  engineering  schools  and 
colleges.  4L  Tuition  fees  are 
moderate  —  from  $io  up — and 
may  be  paid  in  small  payments. 


We  employ  no  a^eniJ,  All  money  paid 
by  ihe  Jtudenl  ij  used  in  injlructtn^ 
the    atudent         ^       ->"       ^       ^       ^ 


AMERICAN    SCHOOL   OF   CORRESPONDENCE 
Chicago,   Illinois 


Coupon— Cut  out  and  mail  today  • 


Please  send  your  200-page  handbook  and  advise  me  how 
you  can  qualify  me  for  a  position  as : 


Electrical  Engineer 
Mechanical  Engineer 

.  Steam  Engineer 

.  Marine  Engineer 

.  Civil  Engineer 

-Architect 

.Telephone  Engineer 

-Telegrapher 

.Sheet  Metal  Pattetn 
Draftsman 


, .  Mechanical  Draftsmam 
..Heating  and  Ventilation 

Engineer 
. .  Plumber 

..Structural  Draftsman 
..Contractor  and  Builder 
-.Entrance  to  Technical 
School.     {College  Pre- 
paratory Course.) 


Teehnk-al  World  Magazine,  Jan.  "06. 


Mention  Technical  JVorld  Magazine 


THE   riiCIIX'ICAL    IVOKI.D   MAGAZINE 


FREE  to 


A  now  handy  and  convenient  device  for  taking  measure 
mrut  is  the 

WIET-GOETHE 
COMBINATION    GAUGE 


DRAUGHTSMEN! 
ELECTR.ICIANSI 
TOOL  MAKERS! 
PATTERN 

MAKERS! 

machinists! 
everybody! 


Tvow 
rms 


of[fered  ^or  tht 
T  TIME  to  Ihoje 
ted. 


^y 


The  Scale  ij  graduated  to  64-ihj  of  ckn  inch.     The  "Protractor 
in  decrees  and  numbered. 


DID  IT  ever  occur  to  you  when  called  upon  to  perform  some  mechanical  work  to  be  :^3nfronted  by  almost  insur- 
mountable difficulties  because  you  did  not  have  handy  the  ripht  kind  of  a  tool  to  take  measurements?    11  Is  it 
practical  for  any  man  to  carry  a  cumbersome* tool  chest  to  take  measurements?    ^Suppose  you  could  carry  in 
your  vest  pocket  all  in  one  instrument 


AN    OVTSIDE   CALIPER. 
AN    INSIDE   CALIPER 
A   DIVIDER 


A    STRAIGHT    EDGE 
AN    ANGLE   GAUGE 
A   DEPTH  GAUGE 
A    CENTER    GAUGE 


A  TRY  SQUARE 

A  CENTER  SQUARE 

AN  ANGLE  PROTRACTOR 


and  many  other  combinations  too  numerous  to  mention,  but  understood  and  appreciated  at  once  by  all  having  to  deal 
with  any  kind  of  measurements.  H  We  now  present  a  tool  which  will  enable  you  to  fill  all  these  requirements  and  take 
all  measurements,  within  its  scope,  accurately  and  quickly.  H  It  is  made  of  superior  steel,  carefully  and  thoroughly 
tested  as  to  its  accuracy.  Hit  will  be  found  to  be  a  novel  and  valuable  adilition  to  the  tool  chest  of  any  mechanic. 
HThe  practical  men  will  find  constant  and  novel  uses  for  it  under  any  ami  all  circumstances.  H  It  will  enable  one 
to  solve  all  the  different  and  difficult  problems  which  arise  in  the  shop  or  elsewhere.  II  It  is  so  portable  and  convenient ; 
being  small  enough  for  the  pocket— that  it  can  always  be  at  hand.  1i  The  Gauge  is  made  by  first  class  mechanics  and 
no  expense  is  spared  to  insure  accuracy.  We  commend  it  as  a  finished  and  perfect  tool  for  the  various  uses  to  which 
it  can  be  put.  HThe  Combination  Gauge  is  enclosed  in  a  neat  leatherette  case  with  metal  trimmings,  so  as  to  be 
conveniently  carried  in  the  pocket,  H  You  can  get  one  of  these  invaluable  Gauges  free  if  you  accept  the  proposition 
outlined  below.  AGENTS     WANTED 


HERE  IS  A  SPECIAL  OFFER  -  READ  IT 

We  wnnt  fi>  Imreasc  tlie  Siibsrrliition 
l.isl  f.i  ,.tir  Mniithlv.li.iinial    flniH-:KN  MA- 
(  IIIM-,KY.    Tlif  fniiii.hitinii  (.f.-lvlll/ntlim 
n  -ts    t.Ei    Iii\  ciitlciis    of  lu-w   iiiacliliierv. 
•|.i    k-'fp  iiltr-ra^^t  uf  1II<t1i:iiiIi-h1   I>ro^:n■ss 
sli.Mim    h.-   tin-   aim   <> I'  every  nile!llt,'ent 
itifui.       Our    iiiiblleatl.m     keeps    \yni    in- 
fornifil,  ami  it  Is  written  s..  all  .an  under- 
lie.t  illuxtrareijoiltselass.     MIHlKltN  MU  HISl-KV 
I'e  \\arit  Id  t,'ety(iii  started  ren<)liiL'  tlil    iiaper 
'  fore  nialie  vmi  this  ollVr.    Send  us  .vn.ir  miIi-' 
neliishik'  St.iH)  and  we  will  mall  Vnii  MiHlcrn 
nontli   fnr     <>NK     YKAH    luul  a  WU't  (ioetlie 
KKKK  at  iiiiee.     If  not  jnst  as  rt'prfst'ntPd, 
we  will  rel'und  ynnr  money. 


Coupon 

Pate- 


stand  It   riii.i  I 

CO>^ts  f;  III!  a  VI 

rek'iilarly.aiid  M 

Ki-rlpMon  at  niiee 

MaeliHiPrv   ('\'iir' 

Comlilnatlon  l  in 

seiul    the    <;ail^'e    rl^'ht    I 


MODKKN  Machtxery  Pt'h.  Co, 

1308  Security  Bldu.,  " 
Chicago. 

Oentlcmen:— Fnolosed  find  Pl.*>0  for  which  please  prnii  (ne 
Modern  Machinery  everv  month  for  ONE  year  and  also  send 
me  a  Wlt-Hioettie  Combination  Oanne  FRKE  at  otu-e  ax  adver. 
tlsed  lu  the  Technical  World,  and  without  further  cost  to  me.  It 
is  iinderhU'od  that  If  I  am  dissatlstied  that  I  have  privilege  of 
returiilnt;  the  (Jauge  and  my  mi>ney  will  be  refunded. 
Yours  truly. 


\u 


rtdelnv! 
'   b! 


k  t 


eptlmribivpr 


write  to-day.   li  em  ember, 
fWtled.      tSubserM.e  now  ami  be 
U  yunr  friends  about  this  liberal  olter. 


Modern  Machinery  Publishing  Co.  isos  security  Bidg. 

AGENTS    WANTED 


Chicago 
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$100 


TWO  GREAT  SERIALS 


Prisoners 

By  MARY  CHOLMONDELEY 

cAuthor  of  RED  POTTAGE 

An  intense,  dramatic  novel  touching 
the  strongest  human  emotions  and 
the  deepest  springs  of  character  — 
with  a  plot  of  unusual  interest. 


The  Mystery 

By  STEWART  EDWARD  WHTTE 

cAuthor    of    THE    BLAZED    TRAIL,    THE    FOREST 

and  SAMUEL  HOPKINS  ADAMS 

A  splendid  sea  story  with  a  quick 
moving,  ingenious  plot  and  a  group 
of  the  most  picturesque  characters 
since  Stevenson's  "Treasure  Island." 


100  SHORT  STORIES 

With  the  breath  of  life  in  them  :   Humorous  (lilce  PIGS  IS  PIGS),  Adventurous,  Tender  and  Vigorous. 
ILLUSTRATIONS  (700  of  them)  make  both  stories  and  articles  doubly  enjoyable. 


COTTON 
And  the  Life  of  tlie  South 

By  HENRY  KITCBELL  WEBSTER 

A  fascinating  story  of  cotton  and  speculation  — 
how  the  results  of  cotton  gambling  bring  niiserv 
or  comfort  to  the  entire  South. 

THE  BIRTH  OF  NEW  JAPAN 

By  AOACHI  KINNOSUKE 

An  accurate  but  exciting  story  of  the  men  and 
events  concerned  in  the  making  of  Modern  Japan. 
The  only  short,  accurate  account  in  English. 


BATTLES  OF  JUSTICE 

By  ARTHUR  TRAIN 
Of  the  New  York  District  Attorney's  Office 

These  are  not  morbid  accounts  of  distressing 
crime  but  vivid  narratives  of  extraordinary  court 
room  battles  with  the  most  ingenious  of  criminals. 

COLOSSAL  FORTUNES 

By  BURTON  J.  HENDRICK 

Just  how  such  immense  fortunes  as  those  of  the 
Gould's,  Vanderbilt's  and  Mackay's  were 
accumulated  and  how  they  are  used  to-day. 


AMERICAN  MAGAZINE  —  Americaa  in  its  cheerfulness,  burner,  sanity  and  faith 


JUDGE  GROSSCUP'S 


article  in  the  December  Number,  WHO  OWNS  AMERICA, 

is  the  kind  of  article  that  makes  history.     Don't  miss  it. 


Hands<nne  iUus!raUil  Prospectus  sent  /rte  OK  rf'^nCi!, 

NOVEMBER    AND    DECEMBER,    1905,    ISSUES    FREE    WITH    ALL    SUBSCRIPTIONS    FOR    1906. 
Send  Order  to  AMERICAN  MAGAZINE  (Leslie's  Monthly).  141-147  Filth  Ave.,  New  York  City. 
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A  Christmas  Suggestion 


C  Half  the  pleasure  of  giving  at  Christmas  time,  comes  from  the 
knowledge  that  your  gifts  are  appropriate  and  will,  therefore,  aft'ord 
pleasure  and  be  appreciated.  C,  Further, — the  knowledge  that  you 
can  make  a  gift  which  is  going  to  please  the  recipient,  without  mean- 
ing too  great  an  expense  to  you,  is  always  gratifying.  The  combina- 
tion here  offered  will  make  either  one  or  two  very  appropriate  gifts, — 
git'ts  which  will  satisfy  you,  as  the  giver,  and  please  the  recipient. 


OFFER. 


C  We  will  send  THE  TECHNICAL  WORLD   MAGAZINE 
for  one  year  and  one  copy  of  "  Practical  Lessons  in  Electricity" 

(postpaid),  to  any  address  (in  the  United  States),  or  the  magazine 
to  one  address  and  the  book  to  another,  for  $1.50. 


T^ 


PRACTICAL 
LESSONS 

in 

ELECTRICITY 


"Practical  Lessons  in  Electricity" 

is  the  greatest  handbook  on  Electricity 
pubHshed  to-day,  being  compiled  from  the 
instruction  papers  of  the  American  School 
of  Correspondence.  It  is  easily  worth 
S2.00,  and  we  are  enabled  to  c^fter  it  tmder 
these  conditions,  through  the  purchase 
of  an  entire  edition,  which  we  are  glad 
to   place  at   the  disposal   of   our    readers. 


PARTIAL  LIST  OF  CONTENTS 

STORAGE  BATTERIES,  by  Prof.  F.  B.  Crocker,  Columbia  University. 
ELECTRIC  \WIRING,  by  H.  C.  Cushing,  Jr.,  (author  of  "St.ind.ird  Wiring.") 
ELECTRIC   BELL  WIRING,  by  H.  C.  Trow.  S.  B. 
ELECTRIC  CURRENT,  by  L.  K.  Sager.  S.  B. 
ELEMENTS  OF  ELECTRICITY,  by  L.  K.  Sager,  S.  B. 

The    Technical     World     Magazine 

CHICAGO,      ILLINOIS 
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ADVERTISEMENTS 


Practical  Electricity 

THE  BOOK  OF  MERIT 

Its  arrangements;  its  questions  and  answers;  its  dictionary;  makes  the  study  of  the  subject  a  pleasure 


There  are  XX  chap- 
ters or  subjects  carry- 
ing you  from  the  funda- 
mental principles  of 
electricity  on  through 
the  various  branches  to 
a  point  where  the  care- 
ful student  compre- 
hends the  complete  de- 
signing, care  and  opera- 
tion of  a  dynamo  or  a 
motor.  Each  subjectis 
carefully  written  and  to 
the  point.  After  a  stu- 
dent studies  a  subject, 
he  is  questioned  onthat 
subject  in  such  a  man- 
ner as  to  bring  clearly 
to  his  mind  the  points 
he  needs  to  know  re- 
garding same,  A  DIC- 
TIONARY in  back  of 
book  will  enable  himto 
learn  the  meaning  of 
any  electrical  word, 
term  or  phrase  used  in 
this  book  as  well  as 
hundreds  of  others  in 
common  use.  All  re- 
quired tables  necessary 
in  the  study  are  in  it. 


Price    $2.00 
per  copy 

This  book  will  help 
you  in  the  study  of  elec- 
tricity as  no  other  book 
ever  has. 

The  offer  we  make  of 
refunding  money  if 
book  is  not  satisfactory 
upon  examination  is  AN 
UNUSUAL  ONE  ia 
connection  with  the  sale 
of  a  book.  But  we  have 
no  fear  of  its  return. 
Your  decision  will  be 
what  thousands  of 
others*  have  been. 
Money  would  not  buy  it 
if  it  could  not  be  dupli- 
cated. We  could  print 
testimonials  by  the 
hundreds.  It  is  the 
best  to  order  and  be 
your  own  judge  of  its 
merits. 

We  are  now  selling 
the  fourth  edition.  No 
other  electrical  book 
has  ever  had  so  great 
a  circulation. 


Read  What  Our  Engineering  Department 
-HAS  TO   OFFER==== 


AGENTS 

We  Manufacture 

Dynamos    and    Motors    like 

cut  from  8  to  150  lights 

and  H  to  10  H.  P. 

Write  for  our  catalogue  and  pro- 
position in  reference  to  how  ti' 
sell,  and  commission  we  pay. 

Our  proposition  is  an  ideal  one 
for  any  man  who  is  connected  with 
a  power  plant  or  central  station; 
the  people  to  whom  you  furnish 
Ijower  will,  in  most  cases,  favor 
you  if  you  but  tell  them  you  are 
agent  for  a  good  machine. 


Cleveland 
Armature  Works 

Cleveland,  0. 


DESIGNING 

We  will  design  and  furnish  Wind- 
ing Specifications  for  anything 
electrical. 

If  you  desire  to  manufacture  a 
line  of  Dynamos  or  Motors,  we 
will  sell  you  working  Blue  Prints 
and  Winding  Specifications  for 
making  machines  like  cut.  One 
frame  does  for  8  Machines,  3  Dy- 
namos and  6  Motors,  this  we  call 
a  set.  We  will  sell  you  Blue  Prints 
and  Winding  Specifications  for  a 
set  for  $50.00,  thus  enabling  you  to 
manufacture  your  own  machines. 


Menfioyi  Technical  World  Magazine 


THE   TECHNICAL    WORLD   MAGAZINE 


Your  Printed  Matter 


DOES  IT  SATISFY  YOU?  DOES  IT  ADEOI'ATELY  REPRESENT  YOU'  DOES  IT 
CARRY  THE  IDEA   OF   kHALH  V  THAT  y'oU  DESIRE  TO  BE  MEASURED  UP  BY? 

TRY       THE         PRINTING         PRODUCED        BY 

W.  p.   DUNN   COMPANY 

P,,„tcrs    of    "THE     TECHNICAL     WORLD     MAGAZINE" 

E  ()  U  I  P  i\I  J:  N  T  THE  BEST!  IDEAS 
MODERN!         PRODUCT         FIRST-CLASS! 

IT  WILL  CERTAINLY  PAY  YOU  TO  INVESTIGATE  IF  YOU  WANT  THE 
BEST  FOR  YOUR  MONEY.  CORRESPONDENCE  AND  REQUESTS  ASKED  FOR 
AND    PROMPTLY    RESPONDED    TO         ::         ::  ::         ::         ::         ::         •.:         ::         :: 


W.  p.  DUNN  COMPANY, 


167    Adams    Street 
CHICAGO,  ILLINOIS 
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ChicaRO  &  Florida  Special 

Id  S'-[vicu  Jan.  S,  llt"G 
^ollfl  PiiITniBii  Trnln  from  Clnolanotl 

■Ilir..iigb  rulliiiaii  S<T»lct' Iroiu      ^ 

Chicaso,  Cleveland,  Detroit, 
Toledo.  St.  Louis,  Louisville  ii 
lacKsonville  and  St.  Augustine. 

FLORIDA  LIMITED. 

lliriiii^lil'ulliiiiiiiSirutettuui  (\W  V- 1 

Soll.l  Irftlii  fliiflniind  in  Jii<  I.- 
KuutlUo  ami  IM.  AuBii»tlni-.< 

^       Pullnwn  Sli'oplna  C:ir.  D:iy      < 
f'n:i,hi's.     utj^'cn'atiun     aiij 

|>llilli:;   (':ir. 

Duiilile  Service  to  NewOrleans 

X         llirnusll    I'lillllKin     Serllfn 

bctivH'ii    Ciocliiiiali,    Alljiilii, 

Aslinillc.SauinTiali,''llarl.vl.>n 

\  llinniiigliam  anil  NlirfUiHMi. 

__      Write  for  R:i(c3  and 
r^!?^  Booklet  X 

:5N:  n.  (•.Ili„.-nr..™,<].r.  a.  / 

X^      ».   l.C..,rr.ll.C.,.„-l)lL-l-  , 
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Hotel  Dellcclaire 

Broadwag  and  77rh  street. 
New  Yorh. 

Seventh  Avenue, 
Amsterdam  Ave. 
aiui\Vcstij;oth  St. 
Cars  pass  the 
door. 

Luxurious  rooms 
for  pe  r  in  a  u  t-  n  t 
and    transient 

Restaurant 

a  Feature. 
Exquisite 

Palm  Room. 
Art  Nouveau 

Cafe. 
Royal 
riuncrarian 
Orchestra. 

•Most  Artistically  Beautiful  Hotel  in  the 
World."  Can  oiler  few  sinL;Ie  roums.  wuli 
li.iih,  beautifully  fiiriubhcd,  ijuitablc  ior  two 
people,  ;^uo  per  month. 

TRANSIENT  RATES: 

One  Room,  with  Imih fs.gopcrday 

Parlor,  Bt-'drootn,  with  h;ith.  J^aiid  Jspt-rd-ty 
Parlor,  2  Kcdiooms,\\  ith  l'.iih,;?5aiidV7!^<^rd  ly 

E\ery  improvement  known  to  modem  in- 
peruiity. 

Write  for  ouf  magazine,  ''The  Hotel  Prlle- 
clairc  World." 

MILTON  ROBLEE.  Proprietor. 


Mention   Technical  World  Magazine 


ADVER  TI  SEMEN  TS 


A   FEW   BARGAINS 

IN    DRAWING    INSTRUMENTS 


Made    of    Fine    German  Silver,    in    Leather   Covered    Cases,   Velvet   Lined. 


Set  No.  8059,  consisting  of  Ruling  Pen, 
5/2  inches;  Dividers,  (j  inches;  Compasses, 
6  inches,  with  parts. 

Each,  prepaid,       ....       $2.00 


Set   No.  8159,  consisting  of  Ruling  Pen,  5>^ 
inches;  Compasses,  6  inches,  with  parts. 

£acK,  prepaid,       ......        $1.50 


Set  No.  8062,  consisting  of  Ruling  Pen, 
0)i  inches;  Bow  Pen,  3  inches;  Dividers, 
6  inches;  Compasses,   6  inches,  with  parts. 

Each,  prepaid,       ....       $2.50 


Set  No.  8 1 68,  consisting  of  Ruling  Pen,  5 inches; 
Three  Bow  Instruments,  3'4  inches;  Dividers, 
6  inches;  Compasses,  6  inches,  with  parts. 

Each,  prepaid.       ..--..       $3.00 


.^11  our  goods  are  _fully   tuarranted.       Money  refunded 
on  any  article  iithich  doe-t  not  prox>e  entirely  jatisfactory. 


We  make  and  carry  the 
most  complete  line  of 
Drawing  Materials  and 
Surveying    Instruments. 


Write  for  price  of  our  special  A. 
S.  C.  Drawing  Outfit.  Specially 
adapted  for  studentsof  the  Amer- 
ican  School  of  Correspondence. 


EUGENE  DIETZGEN  COMPANY 

MANUFACTURERS    AND    IMPORTERS    OF 

Drawing  Materials  and  Surveying  Instruments 

181  Monroe  Street,   CHICAGO                                             119  West  Twenty-third  St.,   NEW  YORK 
CUT  OUT  AOT)  MAIL  AT  ONCE      


Date. , 


EUGENE  DIETZGEN  CO., 

Gentlemen:  -Enclosed  tind  15  cents,  for  which  please  send  prepaid  your  416  page  catalogue,  1905  edition. 
This  amount  to  be  refunded  on  lirst  order  amounting  to  not  less  than  $1.00. 


Name. . 


(T.W.Jan.1 


City State. 
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Andrew  Carnegie 

ill    his    book    called    '*The    Empire   of 

Business,"  crystallizes  the  results  of  his  ex- 
perience in  building  up  the  largest  business  ever 
created.  It  is  a  work  ot'  practical  suggestion  and 
literally  worth  its  weight  in  gold  to  a  young  man 
who  will  study  it  and  take  intelligent  advantage 
ot   Mr.  Carnegie's  advice.         .*.        .•.        ($3.00) 


CHARLES  R.  FLINT. 

Saturday  Evening  Posl,   says ; 

"It  m.iy  be  I  ..111  with  protit  liy  .ill 
men.  bvu  pal  tirul.ii  ly  by  young  men. 
Ti.  those  who  have  their  way  to  make 
il  will  be  an  inspirin;:  i:nide. 


THE    GARDKiN  ,^ 


COUNTRY  LIFE 
IN  AMFRICA 


THE  WORLDS 
WORK 


DOVBLEDAY  PAGE  -  CO  AEW  YORK 


Before  You  Invest 

A  dollar  in  anythiiii;  pet  my  book  "How  to  Judge  Stocks." 
It  tflWyoii  all  about  everything  you  shonUl  know  before  niak- 
ine  any  kind  of  an  investment,  eitlior  for  a  larjje  or  small 
amonnt.  This  book  nives  tlie  soundest  advice  and  may  save 
you  many  dnllars.  Send  two-cent  stamp  for  a  copy;  do  it  now. 
If  yo\i  want  to  keep  reliably  posted  on  various  kinds  of  invest- 
ments, semi  10  cents  fur  (i  months'  subscription  to  the  Invest- 
ois'  Review.     Sample  copy  free.     Address 

I.m..r  IWISTdliS'  HIVIKW,  ir.sit  i;„(T  lU.li.-.,  (IIIfACO,   ILL. 


INDUSTRIES 

OFF  E R  E  D 
LOCATIONS 


W'itli  ?.iti^(.ict"i7  inducements, 
f,i\Mr,ttik-  [reiylit  rates,  oond  lalmr 
ciinditiiiiis,  liealthful  communities, 
un  tlie  lines  uf 


THE  ILLINOIS  CENTRAL  RAILROAD 

AMI    -1111., 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


I'.T    full    information    and    descriptive 
jumplilet,  address 

J.  C.  CLAIR., 

Industrial  Commissioner. 

1  Park  Row,  Chicago,  111. 


Are  Your  Legs  Straight? 


cur  i'li.-uinatk-  ur  Ciiv|i(,,n  Kut.her 
F'Tiiis,  actaclied  to  the  legs  ea-^ily  and 
*iuickly  as  a  y;urter,  Oil  the  hollows  riiU 
make  a  leg  of  perffft  shape.  Ciuiimt 
be  detected;  easy  as  any  jranncnt.  Im- 
part a  style,  grace  ami  eonifort  Impos- 
sible otheiwise.  Two  ye.'ira  Intrnduced 
and  worn  In  every  country,  (lur  te&tl- 
monial:^  and  retcreiu-es  will  con\  inee 
you.  Write  for  beautiful  jUioto-dlue. 
trated  book  mailed  staled  free. 

IIIE.lllSii\  CO.,  Iifj.t.BI,  Bui.ilii,NewY.:irk 


THE  GROWING  SOUTH 


NO  OTHER  section  is  forKln^  ahead  so  fast  as  the 
Southeastern  States,  in  aiiricuUure.  horticulture, 
factory    building    and    general   progress.      The 
last  year's  record  along  the 

SOUTHERN    RAILWAY 

AND 

MOBILE  &  OHIO  RAILROAD 

of  investments  in  factories  and  improvements  was 
over  >=l(i().(IUi).iiUi-i;  for  thiee  years.  ^-oO.OUO.UUO. 
Splendid  Opportunities  exist  in  Alabama,  Georgia, 
KeiitULky.  Mississippi,  North  Carolina,  South  Carolina. 
Tennessee  and  \'iri;inia;  and  in  Southern  Illinois  and 
Southern  Indiana,  for  investments  of  all  kinds;  in  tim- 
ber, mineral  and  other  lands.  Factory  Locations.— 
Where  all  conditions  are  favor:»ble  for  making  and 
marketing  iron  and  steel  and  their  products,  all  kinds 
of  wood  using  articles  and  nearly  every  other  line 
of  industry.  ^  Publications  and  special  information 
furnished.  Our  department  is  a  Bureau  of  Free 
Information  for  all  seeking  locations  or  investments. 


M.  V.  RICHARDS,      ::     Land  and  Iiidnstrial  Agent 

Southern  Railway  and  Mobile  A:  Ohio  Railroad 

Washington.  D.  C. 


Cha=;.  S.  Chase,  Agcrif. 

7'2'Z  Chemical  Building, 
M.  A.  Hays.  Agent. 

2'2?>  Dearborn  Street, 


::    St.  Louis,  Mo. 

: :       Chicago.  III. 


Mriifii})!   Tt\'hu!i\j!  U'crlil  Maf^ociuc 


ADVERTISEMENTS 
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THE   TECHNICAL   WORLD   MAGAZINE 


"This  Year  it  is  the  Cosmopolitan.'* 

The  romance  of  H.  G.  Wells,  the  humor  of  W.  W.  Jacobs,  the 
virility  of  Frederick  Remington,  the  superb  reason  of  W.  T. 
Stead  -these  with  a  score  of  notable  articles  and  stories, 
with  illustrations  in  black  and  in  colors  all  contribute 
to  your  entertainment,  your  profit  and  your  pleasure  m 
the  January   Holiday    Number   of  this   splendid    magazine. 

Sold  cccrywhere,    I  Oc.  a  copy     $  I  a  year 
Cosmopniilan  Magazine,    1789  RwaJway.  Nen'  Ynrk  City 


Mi-nlion    Technical   W'orhl  Ma,mi:iiic 


THE   TECHNICAL   WORLD   MAGAZINE 


Reward  for  Technical  World  Workers 

|UR  experience  in  the  past  has  proven  that  the  most 
successful  and  mutually  advantageous  method  of 
introducing  The  Technical  World  Magazine  to 
new  readers,  is  through  the  agency  of  our  old  read- 
ers who  can  speak  of  its  value  from  their  own 
personal  observation.  In  order  to  make  it  an  object  to  our  readers 
to  work  energetically  in  our  behalf,  we  offer,  and  are  glad  to  pay 
them  liberally  for  such  subscriptions  as  they  may  secure. 

fl  In  the  past,  articles  of  merchandise  have  been  most  highly  ap- 
preciated as  payment  for  the  obtaining  of  subscriptions  and  we 
accordingly  now  present  a  large  variety  of  useful  and  valuable 
merchandise.. 

^  In  selecting,  for  award  purposes,  we  have  considered  thousands 
of  articles  of  all  kinds  and  character,  remembering  that  the  best 
grade  of  goods  are  always  the  most  satisfactory.  All  articles  con- 
tained in  the  following  list  are  not  misrepresented  in  the  slightest 
degree.  We  warrant  each  to  give  satisfaction  and  guarantee  such 
articles  as  ordinarily  are  guaranteed  by  the  manufacturer. 

^  If  you  desire  to  secure  anything  in  the  way  of  merchandise, 
which  does  not  appear  in  the  following  list,  we  shall  be  glad 
to  tell  you  just  how  many  subscribers  will  be  required  to 
obtain  the  article  wanted. 

^  After  each  article  appears  a  price.  This  is  the  price  for  which 
the  article  generally  sells  in  retail  stores.  Any  article  may  accord- 
ingly be  purchased  through  us  at  the  price  given. 

^  All  articles  will  be  awarded  in  accordance  with  the  following 
conditions. 


THE    TI.CflXlCAL    WORLD   MAGAZISE 


Conditions 

To  Whom  Merchandise  Awards  will  be  Made 

Premiums  will  be  awarded  to  regular  subscribers  or  to  sikIi 
members  of  the  household  of  regular  subscribers  as  solicit  sub- 
scriptions  to  The  Technical  World  Magazine. 


Subscriptions  which    Count 
Toward  Merchandise  Awards 

a.  NEW  SUBSCRIPTIONS.  A  new  subscription  is  one 
which  actually  increases  our  subscription  list.  A  new 
subscriber,  therefore,  is  one  who  has  not  regularly 
received  The  Technical  World  Magazine  in  the  past. 

b— RENEWED  SUBSCRIPTIONS.  Any  subscriber  send- 
ing in  new  subscriptions  from  time  to  time  will  be 
awarded  merchandise  payment  for  the  renewed  sub- 
scriptions of  such  persons  as  he  originally  secured  as 
subscribers,  provided  he  sends  in  the  renewals  personally. 


Clubbing  or  combination  subscriptions, —  subscriptions 
wherein  another  magazine,  book,  or  other  consideration  is 
included,  do  not  count  in  competition  for  premiums. 

One's  own  subscription  or  renewal  will  not  be  credited. 


Cut  Prices  Not  Permissible 

Those  taking  subscriptions  must  not  cut  prices  or  offer 
special  inducements  ot  any  kind. 

PUBLISHERS,  NEWS  DEALERS,  AND  CLUB- 
BING AGENTS  will  not  be  given  merchandise  payment,  nor 
shall   persons  who  secure  subscriptions  through  such  agencies. 

See  last  page  of  Premium  List  for  "Important  Rules" 


THE    TECHNICAL   IVORLD  .\L-ICAZINE 


SPECIAL 


|L  A  Beautiful  Gold  Watch 


^J^ 


HERE  is  a  beautiful  7-jewel  stem- 
winding  Gold  Watcii,  which  we 
hope  to  see  every  subscriber  secure. 
The  movement  is  American  made,  with 
ten-year,  gold-filled,  dust-proof,  hunting 
case.  As  a  durable  and  serviceable  time- 
iceeper,  we  guarantee  it  cannot  be  dupli- 
cated for  less  than  $10.00.  €JAs  a  means 
of  bringing  these  watches  within  the  reach 
of  our  subscribers,  we  have  secured  a  large 
quantity,  and  can,  therefore,  offer  them 
upon  most  liberal  conditions. 


Offered  only  to  subscribers  for  10  new  subscribers  and  25  cents  extra, 
postage  included.    Price,  $10.00 


Straight  Sl.OC  subscriptions  only  will  be  counted 
toward  this  premium.  A  straight  subscription 
means  one  which  does  not  include  any  other 
consideration,    except    the     magazine     itself 


7///      ll-AllSUAI.    IIOKIJ)   M.luA/JXI-. 


NEWEST  STYLES   IN   JEWELRY 


No.  2.    Sterling  Silver  Match  Safe 

llcrr  i^  :i  licantifi'l  sU-rliUL;  ^iImt.  li;uHlM>nirly  <inl«-i<;^i.Ml  m,-itc-]i 
s:ifr.  'I  he  ilhistratiiiu.  wliirh  is  a  lilllf  nnili-rM/rd.  can  Kivf  Imt  a 
faint   idea  a^  ti)  the  artielc  itself. 

Offered  only  to  subscribers  for  2  new  subscribers,  postpaid. 

Price  $1.25 


No.  3.     Latest  Style  Fob 

This  foil  is  made  u!  hii^h  sraile  silk  with  rcilled  i;ohl  seal  pcndaiil 
and  inonniirain  har.  I  he  dhisiialmn  shows  but  mie  nf  ihe  \aricins 
st\les.  .all  (if  which  are  \ery  stnkin;^  and  ni  accnrdance  with  the 
very   latest    fasliii)ii. 

Offered  only  to  subscribers  for  I   new  subscriber  and  10  cents  extra, 

postpaid. 

Price  $1.00 


No.  4.    Gentlemen's  Watch  Chains 

'Ihe  illnstr.atiMii  slinws  three  styles  of  chains,  frnin  which  siib- 
sciiliers  may  make  selection.  .Ml  chams  cilTered  are  tlic  most 
|iM|iii!ar  of  a   large  line   m.ade  hy  leading   mannfactnrers.   and   the 

i|nality    is    \ery   g 1  ;    guld    lilleil    .and    sure    to    give    good    service 

,and    satisfaclMii. 

Offered  only  to  subscribers  for  2  new  subscribers  and  15  cents  extra, 

postpaid. 

Price  $1.75 
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NEWEST  STYLES  IN  JEWELRY 


No.  5.    A  Nobby  Seal  Ring 

This  is  the  latest  thing  in  seal  rings,  made  of  rolled  gold  which 
means   durability  and  satisfaction. 

Offered  only  to  subscribers  for  2  new  subscribers,  postpaid.  En- 

graving of  monogram  30  cents  extra. 

Price  $1.25 


No.  6.    Locket  Watch  Charm 

Here  is  a  light,  yet  durable  and  beautiful  ornament  for  the  watch 
chain, — a  locket  cliarm  on  the  inside  of  which  a  miniature  photo  may  be 
worn.     It  is  made  of  rolled  gold,  handsomely  engraved. 

Offered  only  to  subscribers  for  I  new  subscriber  and  10  cents  extra,  postage 
included. 

Price  $1.25 


No.  7.    A  "  Swell "  Scarf  Pin 


We  offer  several  gold  scarf  pins  of  a  similar  type  and  all  of  the  very  latest  style.      The  pin 
is  so  hardened  as  to  wear  well  without  bending,  and  the  settings  are  very  substantial. 

Offered  only  to  subscribers  for    I   new  subscriber  and  15  cents  extra,  postage  included. 

Price  $1.25 
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NEWEST  STYLES  IN  JEWELRY 


No.  8.    The  Latest  Cuff  Button 


Thcsi-  .yolil  I'llKil  ciilY  linftoMs  an-  very  neat 
ami  styli'-Ii  ami  t;uaianlccil  to  wear  well  ami 
i;i\'c  ■;ali^l'aola>ii,  I)riiiu;  mailc  liy  a  Icadiiit; 
iiiannfactiircr 

Offered  only  to  subscribers  for  I  new  subscriber 
and  15  cents  extra,  postage  included. 

Price  $1.50 


No.  9.    Mantel  Clock 

This  i-look  has  a  liL-aiilifiil 
haml  pamtt-'l,  iiirlallic  base 
ami  a  thirty  hntir  .niiaran- 
ti-i'il  niinciiiriit  with  Ivnnilc 
dial  aiiil  Ik'\"c1  jilatc  .uhtss 
front 

Offered  only  to  subscribers 
for  3  new  subscribers  and  30 
cents  e.xtra,  express  charges 
NOT  included. 

Price  $2.50 


No.  10.    Mission  Clock 

The  "MISSION"  is  the  latest  in  clock  styles.  The 
one  here  offered  is  IS  inches  lni;h.  4' j  inches  wid'', 
with  ,5  inch  dial,  ami  metallic  liynres.  The  case  is 
made  nf  specially  prepared  wood,  smooth  Idemish 
0,1k  hnish,  conlainini;  Cjilherl  thirty  honr  iiendnhnn 
mo\e!iienl. 

Offered  only  to  subscribers  for  3  new  subscribers 
and  60  cents  extra,  express  charges  NOT  included. 

Price  $3.50 
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ATHLETIC  GOODS 


No.  11.    Barney  £y  Berry's  All  Clamp  Skates 

The  reputation  of  Barney  &  Berry,  the  world  renowned  skate  makers,  needs  no  verification 
as  it  stands  for  perfection  in  skate  making.  The  clamp  skate  here  offered  is  highly  polished, 
nickel  plated,  hollow  ground  and  can  be  had  in  any  size.  When  once  adjusted  to  the  foot, 
and  when  clamps  are  set,  no  straps  or  wrenches  are  necessarj'.  BE  SURE  AND  MENTION 
SIZE  WHEN  ORDERING. 


Offered  only  to  subscribers  for  2  new  subscribers  and  15  cents  extra,  express  charges  NOT 
included. 

Price  $1.50 

No.  12.    Racing  Skate 

This  is  die  famous  Barney  &  Berry  racing  skate,  with  ,vi6  inch  cast  steel  blade,  highly 
polished.  Natural  hard  wood  top  and  best  quality  russet  grain  leather  straps.  Barney  & 
Berry's  racer  has  become  very  popular  in  recent  years  because  of  its  adaptability  to  fast 
skating  and  racing. 


Offered  only  to  subscribers  for  3  new  subscribers  and  35  cents  extra,  express  charges  NOT 

included. 

Price   $3.00 


No.  13.    Boxing  Gloves 

These  boxing  gloves, — 4  to  the  set. — are  made  of  tine  kid 
and  cannot  be  surpassed  for  the  money.  They  are  brownish 
in  color  with  elastic  wrist  bands  and  are  stuffed  with  curled 
h.'Hr. 

Offered  only  to  subscribers  for  3  new  subscribers  and  50 
cents  extra,  express  charges  NOT  included. 

Price  $5.50 
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ATHLETIC  GOODS 


No.  14.    Punching  Bag 

The  luitcr  casiiiK  nf  this  punchiiiL!  liai;  is  made  of  good 
(|iiality  slittp  skin,  snli-taiilially  slitcliccl,  wiih  rawhide 
I'Hip.       Tlie  innur  sack  or  bladdc-r  is  niailc  of  high  grade 

rul.licr. 

Offered  only  to  subscribers  for  3  new  subscribers  and  10 
cents  extra,  express  charges  NOT  included. 

Price  $3.00 


No.  15.    Catcher's  Mitt 

This  calchrr's  milt  is  made  cif  high  (|iiality.  well  laniinl 
leather,  siilistaiitially  sewed  with  extra  padded  face,  thiinih 
guard,  full   hieed  hack,  and  individual   linger  sockets. 

Offered  only  to  subscribers  for  2  new  subscribers  and  10 
cents  e.xtra,  e.xpress  charges  NOT  included. 

Price  $1.50 


Catcher  s  Mat. 


No.  17.    Baseman's  or  Fielder's  Mitt 

This  hasenian's  or  fielder's  mitt  i-^  made  of  high  ((italily 
leather,  padded  in  sneh  a  way  .is  In  he  pliable  and  soft,  yet  a 
thorough  protection  to  the  h.iiids,  stitidnng  particularly  strong 
and    e\ery    linger   entirely   sepal  .ite. 

Offered  only  to  subscribers  for  2  new  subscribers  and  25  cents 
extra,  postpaid. 

Price  $1.50 


No.  16.     Rugby  Foot  Ball 

I  lere  is  a  rcgnlatioii  "Rughy"  foot  ball, 
with  e.xtra  line  i|nality  bladder,  made  to 
.^ta.iid  the  roughest  usage.  Tln'  covering 
is  made-  of  well  tanned,  tough  but  pliable 
pig  skin,  strr^ngly  stitched  We  recommend 
this    foot   hall    most    highly. 

Offered  only  to  subscribers  for  2  new  sub- 
scribers and  25  cents  extra,  express  charges 
\0T  included. 

Price  $1.75 
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No.  18.    Baseball 

The  COMET  is  the  universal  favorite  with  ball 
players.  It  is  covered  with  fine  horse  hide, — regulation 
size  and  weight  and  built  to  stand  the  hardest  knocks. 

Offered  only  to  subscribers  for  I  new  subscriber  and  15 
cents  extra,  postpaid. 

Price  SI.OO 


No.  19.    Catchers*  Mask 

This  mask  is  finely  enameled  in  black,  strongly  made,  firmly 
soldered  and  well  padded. 

Offered  only  to  subscribers  for  3  new  subscribers  and  35  cents 
extra,  express  charges  NOT  included. 
Price  $3.00 


No.  20.    A  Fine  4x5  Box  Camera 

Here  is  a  good  all  around  camera,  which  will 
take  fine  4.\5  pictures.  It  has  fixed  focus  with 
automatic  shutter  for  time  and  snap-shot  expos- 
ures, single  achromatic  lens,  two  finders,  two 
tripod  sockets,  one  double  plate  holder  and  one 
book  of  instructions  for  amateurs.  The  box  is 
onvcrei!  Avith  fine  grain  seal  leather  and  will 
accommodate  two  extra  plate  holders. 

Offered  only  to  subscribers  for  5  new  subscribers 
and  50  cents  extra,  express  charges  NOT  included. 

Price  $5.00 
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HIGH  GRADE  SILVERWARE 


No.  21.     One  Dozen  Silver  Teaspoons 

W'c  arc  pK-.Tii-d  to  offer  In  our  subscribers  tbis  liaiuUnmc  set  of  tea  spoons  (12)  and 
under  snch  lilieral  conditions.  'I'be  Priscilla  pattern  is  the  latest  and  most  popular  to-day 
because  of  its  neat  and  artistic  beauty.  The  plaiui.u  is  e.xtreniely  heavy  and  guaranteed  to 
give  good  service  and  satisfactinn.  The  subscriber  will  be  permitted  to  substitute  oneTialf 
dozen  tabic  spoons  of  the  same  description  in  place  of  one  dozen  tea  spoons,  if  desired. 


Offered  only  to  subscribers  for  3  new  subscribers  and  35  cents  extra,  postpaid. 

Price    $2.00 

No.  22.    Fovir  Piece  Silver  Tea  Set 


In  tea  sets,  we  offer  three  style--,  .if  which 
the  illustraliiiu  here  shown  rejjresents  only 
the  geuer.il  character.  I'.ach  set  is  com- 
posed of  a  teapnt.  cream  pitcher,  spoon 
holder  and  sugar  bowl.  (|uadruple  plated.  ^- 
gold  lined.  The  artistic  anil  brilliant  en- 
graving is  all  hand  wurk  and  the  heavy 
beading  and  embossing  makes  a  very  stun- 
ning and  showy  effect,  on  the  sideboard 
or  dinner  table.  The  covers  on  the  teapot 
and  sugar  bowl  are  burnished,  wdiile  the 
Inuly  of  all  pieces  has  the  up-to-date  satin 
finish. 


Offered   only   to   subscribers   for    I O   new 
subscribers,  express  charges  NOT  included. 

Price  $7.00 
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HIGH  GRADE  SILVERWARE 


No.  23.     Cake  Dish 

Here  is  a  beautiful  quadruple  silver  plated  cake 
dish,  with  burnished  base  and  satin  finished  top 
and  heavy  embossed  open  work  wire  handle. 

Offered  only  to  subscribers  for  3  new  subscribers 
and  10  cents  extra,  express  charges  NOT  included. 

Price  $2.00 


No.  24    Berry  and  Nut  Spoon. 

This  beautiful  Priscilla  berry 
and  nut  spoon  will  add  greatly 
to  the  pleasures  of  serving. 
The  design  is  particularly  artis- 
tic, quadruple  plate,  with  gold 
bowl.  Complete  in  fancy  lined 
box. 

Offered  only  to  subscribers  for  2  new  subscribers  and  15  cents  extra,  postpaid. 

Price  $1.75 


No.  25.    Silver  Shaving  JMug  and  Lather  Brush 


Here  is  an  extra  fine  shaving  set  which 
we  recommend  most  highly  as  a  gift.  The 
metallic  body  is  composed  of  Brittannia 
metal,  quadruple  plated  and  highly  pol- 
ished, with  gold  lining.  In  design  it  is 
most  artistic,  being  the  new  Flute  pattern, 
with  heavy  beaded  border  and  embossed, 
satin  finished  handle.  The  lather  brush  is 
high  grade  badger  hair  with  quadruple  bur- 
nished handle. 

Offered  only  to  subscribers  for  4  new  sub- 
scribers and  25  cents  extra,  postpaid. 

Price  $5.00 
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FINE  POCKET  KNIVES 


'J'hen-  IS  prnlial>l_v  nuthini;  mnn.-  useful  tn  the  avcTa.'ii-  person  tluiii  a  .t;iin(l  pocket-knife. 
I  hose  ]i,Te  (le^enlieil  .'inil  ol'lered  lia\e  lieen  ean  fully  selected  liei'ai.'-e  of  their  superiority 
i\er  others  of  the  -aine  L'cneral  character-      Kach   knife  is  fully   warranted. 

Special 

No.  26.    A  Beautiful  Pearl  Handle  Knife 

This  knife  lias  a  beautiful  iriiles- 
Ceiil  pearl  handle,  three  blades  niadc 
of  higii  i;rade  steel,  carefully  tem- 
pered and  hardened,  full  brass  lined. 
wuii  German  silver  mountings.  We 
.ire  able  tn  ofl'er  it  to  our  suhserib- 
ei-^  under  imwt  liberal  conditions 
ihrouLih  the  pin  chase  of  an  enormous 
c|uantity. 

Offered  only  to  subscribers  for  I  new  subscriber  and  10  cents  extra,  postage  included. 

Price  $1.25 


No.  27.    Stag  Handle 

Tlii^  knife  is  a  great  favorite  among  those  who  have  considerable  use  for  a  good,  service- 
able, diir.abh  knife.  The  blades  :ire  three  ill  numb''r.  all  made  lA  the  be-t  grade  of  steel, 
c.-irefully  tempered  .and  h.ardeneil.  Large  blade  pointed  a-,  slioun.  crocus  pfili-,lied.  Ihe  handle 
is  made  of  high-gr.ade  st.ig.  with  (ierman  silver  tips  ;iiid  name  plate;  full  brass  lined.  Length 
.V54    inches. 

Offered  only  to  subscribers  for  2  new  subscribers  and  25  cents  e.xtra,  postage  included. 

Price    $2.00 


No.  28.    Natural  Deerfoot 
Handle 

The  "I'eerfoot"  has  oiu-  crocus  pol- 
i-heil  hl.ide.  full  bra^s  lined,  with  lock 
back 

Offered  only  to  subscribers  for  2  new 
subscribers  and  25  cents  extra,  postage  in- 
cluded. 

Price  $2.00 
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SHAVING  MATERIALS 


No.  29.     Shaving  Set 

A  beautiful  gift  and  one  which  is  al- 
ways welcome  to  any  gentleman  is  a 
Shaving  Set  such  as  is  here  offered.  The 
box  is  made  of  celluloid,  elaborately 
decorated  with  gold  and  delicate  tints, — 
with  fine  silk  lining,  china  shaving  mug 
with  colored  floral  decorations,  fine 
Badger  brush  with  enameled  handle  and 
beveled  mirror  to  match. 

Offered  only  to  subscribers  for  3  new 
subscribers  and  35  cents  extra,  express 
charges  NOT  included. 

Price  $5.50 


No.  30.    Razors 


The  "O.  V.  B."  is  unquestionalily  one  of  the  be^t  razors  to  be  had.  The  one  here  offered  is 
of  superior  quality,  being  made  of  the  very  best  steel,  -5'^-inch  blade,  carefully  tempered  and 
hardened,  and  full  Hamburg  hollow-ground ;  fancy  etched  ivoried  handle. 

Offered  only  to  subscribers  for  4  new  subscribers  and  30  cents  extra,  postage  included. 

Price   $3.00 


No.  31.    Razors 


This  razor  is  made  of  a  very  high  grade  of  steel,  S/^-inch  blade,  carefully  hardened  and 
tempered,   full   hollow-ground,   with   black   rubber   handle. 

Offered  only  to  subscribers  for  S2  new  subscribers  and  30  cents  extra,  postage  included. 

Price  $1.75 
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SHAVING  MATERIALS 


No.  32.    Star  Safety  Razor 
No.  1 

"Tliu  Slav  Safely"  is  a  \\  rll-kiinwn  ra/nr.  Tiir 
line  olferiil  li.'s  a  nii'kcl-iilaUil  fraiin-,  inie  Maile,  and 
is  packed  in  a  tin  liii\. 

Offered  only  to  subscribers  for  3  new  subscribers 
and    30  cents  extra,  postage   included. 

Price  $2,00 


No.  33.    Razor  Strop 


One's  success  and  enjovnienl  in  slia\'- 
in;j;  de[)enils  \ery  largely  njinn  Ins  strop. 
The  strop  here  olTeriil  is  24  indies  in 
len;Uh.  made  of  line  liorse-Iiide  leather, 
reversilile,  willi  one  side  lilled  with  coni- 
positicm  lor  lioninu;  ;  d^nliK'  full  leather 
handle;  s\vi\el  top  with  rin.L;  connec- 
tion. 


Oflered  only  to  subscribers  tor  2  new  subscribers  and  10  cents  e.xtra,  postage  included. 

Price  $1.25 


No.  34.     Lather  Brush 


The  "Never  Shed"  l.rusli  is 
the  shaver's  di'lii;hl.  It  has 
two-inch  bristles  hound  with 
aluminum  ferrule,  and  eliony 
handle. 

Offered  only  to  subscribers  for 
I  new  subscriber,  postage  in- 
cluded. 


Price  $1.00 
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SMOKER'S   MATERIALS 


No.  35.    Smokers'  Outfit 


Here  is  a  smokinpr  set  which  is  extremely  ornamental  as 
well  as  usetnl.  The  base  is  made  of  ebonized  metal,  shell 
design,  beautifully  embossed  with  side  tray  handles.  The 
cups  for  holding  matches,  cigars,  ashes,  etc.,  are  made  of 
wood,  tinely  turned  and  highly  polished. 

Offered  only  to  subscribers  for  2  new  subscribers  and  25 
cents  extra,  postage  not  included. 


Price  $1  50 


No.  36.   Sterling  Silver  Cigar  Cutter 

Here  is  a  beautiful  silver  cigar  cutter  to  be  worn 
as  a  watch  charm.  It  is  elaborately  embossed,  new 
gray  finish,  and  makes  a  very  handsome  ornament. 
The  blade  for  cutting  ciggr  ends,  is  made  of  high  grade 
steel,  carefully  tempered  and  hardened. 

Offered  only  to  subscribers  for  2  new  subscribers,  post- 
paid. 

Price  $1.25 


No.  37.    French  Briar 


This  pipe  is  made  of  French  briar.  It  is  of  medium 
size,  with  bull-dog  bowl  and  2-inch  amber  stem.  Double 
plush-lined  leather  case. 

Offered  only  to  subscribers  for  4  new  subscribers  and  15  cents 
extra,  postage  included. 

Price  $3.00 


No.  38.    Meerschaum 

This  is  a  genuine  block  meerschaum  pipe  with  college  size  bowl,  carved 
animal  mounting,  i-)4-inch  amber  mouthpiece,  in  chamois  case. 

Offered  only  to  subscribers  for  4   new   subscribers   and   25   cents   extra, 
postage  included. 

Price  $3.00 
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SMOKER'S  MATERIALS 


Meerschaum  Cigar  Holders 


No.  39.    Animal  Design 

Tliis  holder  is  inadc  nf  Ljciiuiiic  iiH-i.i'M"liaiini.  is  2'.[  indies 
in  lengtli,  1  meli  of  whieli  is  made  up  nl  genuine  amber 
mnntlipiecc.  A  dnnble  jjlnsh-lined  leather  ease  is  included 
with    each    holder. 

Offered  only  to  subscribers  for  2  new  subscribers  and  25  cents 
extra,  postage  included. 

Price  $1.50 


No.  40.    Plain  Meerschaum 

This  is  a  slmiuhl,  plain  meerschamu  holder,  with  amlier  mniithpicre.  and 
douhle    iilush-liued    leatlier   case. 

Offered  only  to  subscribers  for    I   new  subscriber  and  15  cents  e.xtra,  postage 
included. 

Price  $1.00 


No.  41.    French  Briar  Pipe 


lleri-  is  a  i;nod  I'rench  Uriar 
pipe  ivuli  hull  doi;  howl  and 
impioved  clear  .unherine  de- 
tachable stem. 

Offered  only  to  subscribers  for 
I  new  subscriber,  postpaid. 

Price   $0.75 
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TOURISTS'  SUPPLIES  AND  TOILET  ARTICLES 


No.  42.    Tourists'  Toilet  Case 

For  tourists,  there  is  nothing  more  comfortable  and  com- 
pact than  the  article  here  offered.  The  case  is  made  of 
good  Russia  leather,  well  tanned,  and  containing  the 
following  articles  : — One  ebony  brush  with  good  bristles, 
one  comb,  one  tooth  brush,  one  mirror,  and  one  each, — tooth 
powder  and  soap  box. 

Offered  only  to  subscribers  for  3  new  subscribers  and  10  cents  extra,  postpaid. 

Price  $2.25 


Traveling  Bags  and  Suit  Cases 

No.  43.    The  "Club" 

The  "Club"  traveling  bag  is  probably  the  most  convenient  and 
popular  of  all  traveling  bags.  The  one  here  shown  is  made  of 
fine  cow-hide,  substantially  sewed,  with  Japanned  frame  and 
brass  trimmings,  leather  handle  and  cloth  lining.  Length,  i6 
inches. 

Offered  only  to  subscribers  for  8  new  subscribers  express  cliarges 
NOT  included. 

Price  $4.00 

No.  44.    Dress  Suit  Case 

This  is  a  first-class  dress  suit  case  in  every  particular. 
It  is  made  of  very  heavy,  selected  cow-hide,  hand  sewed 
with  waxed  thread  throughout,  reinforced  with  extra  large 
copper  rivets,  full  leather  lined,  patent  sliding  lock,  spring 
bar  bolts,  heavy  cow-hide  corner  pieces,  round  stitched 
handle,  shirt  fold  in  cover,  four  y>-mch  grain  leather 
straps  inside.     Length  of  case,  22  inches. 


Offered   only  to  subscribers  for   lO  new  subscribers  and 
$2.50  extra,  express  charges  NOT  included. 
Price  $12.00 

No.  45.    Fancy  Whisk  Broom 

The  metal  top  of  this  whisk  broom  is  gold  plated  and 
beautifully  embossed,  art  floral  design  with  ring  hanger. 
The  broom  itself  is  of  "green  corn"  quality,  well  stitched 
and   11':^  inches  long. 

Offered  only  to  subscribers  for  i  new  subscriber  and  15  cents 
extra,  postpaid. 

Price  $1.00 
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TOURISTS'  SUPPLIES  AND  TOILET  ARTICLES 


No.  46.    A  Beautifvil 
Dresser  Set 

This  ^cl  i';  cninposcd  (if  one  olmiiy-lirick, 
l)r\  ilr>l-i;l:iss  mirrnr.  cik-  cImhi_\ -h.iclv.  wliiti^ 
lin-ilu  ]iiiisii,  ,iinl  uiic  black  rubber  cuiiili. 
Hir  nil  inntiii;^-;  mii  the  mirror  ami  liru-.1i 
:ire  lu.icle  of  sterling  silver,  complete  m 
el  i|li-luie(J  case. 

Offered  only  to  subscribers  for  3  new  sub- 
scribers and  25  cents  extra,  postage  included. 

Price    $2.00 


No.  47.    Military  Brushes 

.Militai'.\  liruslie<  lia\e  \er\'  largely  ilis- 
placeil  till-  oM-faslui  lued  liaudle'l  brushes 
for  yentleiuen's  use,  because  ol  their  con- 
\"enieuce.  auil  if  i  aie  Would  be  tboroughly 
up-to-ilale  in  these  time^,  he  slioubl  possess 
a  set  of  military  brushes.  We  offer  a  pair 
of  brushes  willi  ox-;il-sliaped  ebony  top, 
sterling  silver  mountings,  and  good  white 
bristles. 

Offered  only  to  subscribers  for  2  new  subscribers  and  25  cents  extra,  postage  included. 

Price  $1.50 


No.  48.     Gentlemen's  Hat  Brush 

\    linisli    of    this    kind    is    very 

^^,«  ,j,.  "■  --^  Useful   .and   therefore  popular   with 

.dl  gentlemen,  which  makes  it  an 
ide.il  gift.  The  white  bristles  arc 
of  line  ipiality,  "not  too  harsh  for 
hats"  The  back  is  made  of 
ebony  with  siher  mounting. 

One  brush  offered  only  to  sub,scribers  for   I   new  subscriber  and  15  cents  e.\tra,  postpaid. 

Price  $1.00 
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No.  49.    Handy  Printing  Press 


»»«BMia«aai«!*s«™^ 


In  printing  presses,  we  offer  two  styles,— self-inking  and  non-self  inkmg.  Tlie  illustration 
here  shows  the  non-self  inking  style,  but  we  strongly  recommend  the  self  inker.  Choice 
however  is  at  the  subscribers'  option.  Each  outlit  consists  of  one  printing  press,  one  can  of 
ink,  one  complete  font  of  type,  type  tweezers,  and  one  package  of  blank  cards.  In  the  case 
of  the  non-self  inking  press,  one  composition  roller  is  also  included. 

Offered  only  to  subscribers  for  5  new  subscribers  and  $1.00  extra,  express  charges  NOT  included. 

Price    $5.50 


No.  50.    Postal  Scale 

Adapted  to  all  light-weight  work. 

One  of  the  handiest  and  most  useful  articles  for 
the  household  or  office,  is  a  good  reliable  postal  scale, 
such  as  the  Victor  here  offered.  This  scale  has  a 
cap.acity  of  ;-2  oz.  to  one  pound,  and  gives  in  addition 
to  the  weight,  the  exact  cost  of  postage  in  cents,  on 
all  mail  matter, — nickel  plated. 

Offered  only  to  subscribers  for  2  new  subscribers 
and  is  cents  extra,  postage  not  included. 

Price  $1.35 


No.  51.    Pocket  Compass 

A  pocket  compass  is  a  very  convenient  thing  for  the 
pedestrian  or  tourist.  We  offer  a  iJ/^-inch  compass,  open 
beveled-glass  face,  metal  dial,  jeweled,  with  stop  and  top 
ring. 

Offered  only  to  subscribers  for    I    new  subscriber  and  15  cents  extra,  postage  included. 

Price  $>.00 


TMli    TECHNICAL   WORLD   MAGAZINE 


STATIONERY,  INSTRUMENTS,  ETC. 


No.  52.  Dra-wing  Instruments 

A  licniitiful  sft  I'i  ilrawin;^  iu'-tninK-nt^ 
in  leather  case,  velvet  Imeil.  with  liar 
li'ek,  containing  one  Gcriiian  silver  cnin- 
lia-~.  six  inches  Icn;,;.  with  |ien,  pencil, 
iiei'ille  ]ii)int,  and  len.uthenmt;'  har;  one 
5-ineh  riilint;  pen.  sjirini;  on  njiper  blade; 
one  case  with  leads:  one  adjustintj  key. 

Offered  only  to  subscribers  for  4  new  subscribers  and  10  cents  e.xtra,  postage  included. 

Price,  $2.50 


No.  53.    Ink  Stand 

Ilns  hand)  and  ne.it  ink  stand  has  a  heantil'ul  niel.d  hase 
and  lop.  IS  ,|ipcr-oNidi/ed  linish.  It  makes  a  li;ni<l--onie  orna- 
ment   i.ir    (iiy   de-k  ■•r  wntin<.;"  tahli- 

Offered  only  to  subscribers  for  I  new  subscriber,  postpaid. 
Price,  $0.75 


"- ^4Mtt*M-MiMbMB 


No.  54.    Fancy  Pearl,  Gold  Pen  and  Holder 

']  he  holder  is  made  id'  liieh  grade  iridescent  pearl,  with  a  hea\y  giild  plateil  holder  attach- 
ment   and    the    pen    i^    14K    i;old.      Complete    in    veUet    lined    liox 


Offered  only  to  subscribers  for  2  new  subscribers,  postpaid. 
Price,  $1.25 


No.  55.    An  Ideal  Fountain  Pen 

\\  liat  I'-  more  ii~eftil  and  necessary  to  the  nveraee  person  than  a  good  fountain  pen,  which 

can  always  be  relied   ii[ion  ?     The  pen  hero  offered  has  .a   14K  gold  pen  just  hard  and  strong 

enough    to   be    durable   and    serviceable   yet    smooth    writing.     Hie  body    is    of   bl.ick    rubber, 
elaboralelv  emboNvcd 


^(a(f^4t^^^''*f<''^'''inaMMn  a 


Offered  ouly  to  subscribers  for  I   new  subscriber,  postpaid. 
Price,  $1.50 
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BEAUTIFUL  DINING  TABLE  ARTICLES 


No.  56.    Table  Knife  and  Fork  Set 

This  is  a  fine  set  of  knives  and  forks  (12 
pieces),  made  of  steel,  witli  extra  heavy  silver 
plate.  The  knives  are  plain  in  design,  while  the 
forks  have  headed  spoon  handles.  Tlie  set  comes 
In  a  leatherette,  lined  case. 

Offered  only  to  subscribers  for  4  new  subscribers, 
postage  NOT  included. 

Price   $2.50 


No.  57.    Cut  Glass  Shakers 

Here  is  a  beautifnl  pair  of  genuine  cnt  glass 
salt  and  pepper  shakers,  which  are  very  decorative 
to  the  dinner  table,  [one  of  two  styles  offered]. 
The  patterns  are  new  with  sterling  silver  tops, 
elaborately  embossed.  The  illustration  is  con- 
siderably undersized,  but  shows  in  a  way,  the 
articles  offered.     Given  only  in  pairs. 

Offered  only  to  subscribers  for  4  new  subscribers 
and  15  cents  extra,  postpaid. 

Price  $2.50 


No.  58.     Nut  Cracker  and  Picks 

Half  the  pleasure  of  eating  nuts,  comes  from 
having  a  good  cracker  and  picks.  The  set  here 
offered  is  a  great  bargain.  The  picks  which  are 
six  in  number  are  made  of  nickel  silver  and  the 
cracker  is  of  solid  steel,  quadruple  plated  to 
match  picks.  Complete  in  beautiful  polished, 
cloth  lined  wooden  box. 

Offered  only  to  subscribers  for  2  new  subscribers 
and  35  cents  extra,  postpaid. 

Price  $1.25 


No.  59.  Crumb  Tray  and  Scraper 

This  artistic,  beautiful  tray  and  scraper  set  is  a 
most  useful  item  for  the  household.  .  Both  arti- 
cles are  made  of  fine  metal,  heavily  nickeled  and 
elaborately  embossed. 

Offered  only  to  subscribers  for  I  new  subscriber 
and  10  cents  extra,  express  charges  NOT  included. 

Price  $1.00 
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BEAUTIFUL  DINING  TABLE  ARTICLES 


No.  60.    Genuine  Stag  Horn  Carving  Set 


Tins  t\vo-pif(-c  car\iii;j  scl  is  fnlly  warr.iiitn!  liy  tlic  niaiinfactnixr.  Facli  piece-  is  fiUciI 
with  a  .ucniiiiK-  -.la.^  lioni  liaiidle  with  mImt  l\rnilc  aiul  cap.  I  lie  S  in,  liladc  of  ihe  carver 
is  iiiaile  of  line  steel,  carefully  tempered  and  hardened,  and  is  so  sh.'iped  .as  to  adapt  itself  to 
liea\y  ;uid  lii;lit  work.  The  fi'rk  is  Titlul  with  patent  mi.ird  and  re-t  i  Latest  doi.mi  1  We 
do  not  hesitate  to  reconnnend  this  set  for  ii-e  in  any  liMii^chold  Sent  coiniilete  in  U'atherette, 
fancy-lined   case. 

Offered  only  to  subscribers  for  4  new  subscribers  and  IS  cents  e.xtra,  express  charges  NOT 
included. 

Price  $3.50 


Miscellaneous  Novelties 


No.  61.      Bill  Book  and  Coin  Purse 


Here  is  a  hcanlifnl  comliniation  hill  honk  and  coin 
purse  for  either  Ladies'  ^ir  .ueiitleinen's  use.  It  is  m.ade 
of  line  calf  skin  of  d.n'k  col.ir.  Iinely  slilched,  and  lined 
to  match,  ft  i--  the  latest  .and  most  secure  of  purses  fi  .r 
h"lh  coin  and  hills,  as  it  has  a  separate  clasp  f(ir  each 
conip.artineiit 

Offered  only   to   subscribers   for    I     new    subscriber,     and 
10  cents  extra,  postpaid. 

Price    $1.00 


No.  62.     A  Silk  Umbrella 

This  innhrella  is  m.ade  of  hne  quality  waterproof  silk 
with  natural  li!'\w.io<l  handle  .ami  steel  r.id.  The  iiMnntiiig 
on  the  handle  i-  . d'  sterlni,^  siher.  The  ilhisiratioii  here 
j;i\-eii  shows  only  the  :.;iaitleiiien's  style.  Ladies'  style,  if 
w.inted.   iiiust    he    specified 


Ofiered  only  to  subscribers  for  7  new  subscribers,  e.xpress  charges  NOT  included. 

Price  $4.00 
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No.  63.    Tool  Handle  with  Awls 

One  of  the  handiest  articIe^;  in  a  mechanic's  or  housekeeper's  tool  chest  is  a  tool  handle 
with  a  complete  assortment  of  awls. 


1^^^^^ 


The  too!  handle  outfit  here  illustrated  is  a  cocobola  handle,  six  inches  long,  with  a  nickel- 
plated  thumb  nut.    There  are  ten  line  steel  tools  for  various  purposes  contained  in  the  handle. 

Offered  only  to  subscribers  for  I   new  subscriber  and  30  cents  e.xtra,  postage  included. 

Price   $1.00 


No.  64.    Vest  Pocket  Electric  Flash  Light 


A  very  new  and  novel  convenience  is  the  'Vest  Pocket  Electric  Lamp. 
The  one  here  shown  gives  between  4,000  and  5,000  flashes  before  bat- 
tery is  exhausted — zV^  volts,  leatherette  case  with  nickel  trimmings, 
size  3M;  by  25^  inches. 

Offered  only  to  subscribers  for  2  new  subscribers  and  25  cents  extra, 
postage  included. 

Price   $1.25 
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MISCELLANEOUS  NOVELTIES 


No.  65.    Tobacco  Pouch 

A   i;oo(l   Idliaccd   ]iinicli   in  1i\     l.ir   llu-   liaiulicsl    ,-iiiil  Ix-sl   lliini;    fur 
the    col  wen  id  111'    nf    ^iiniliiT'-,       It    |irrM-nt^    tiil>;iccii    fnnii    liecoiniiiy 

t ';iiii|i,  an<l  >i-t   kei'p<  it   nini^t  eiiouL;li   to  ^mi'ke   well        1  he   poueh 

hen    (il'lenil   is   iiia<le  nf  p.oui!   leather   with   striii'4   loii 

Offered  oaly  to  subscribers  for   I  new  subscriber,  postpaid. 

Price  $0.75 


No.  66.    A  Metal  Frame  Mirror 

This  iiiirror  ha^  an  oxiili/eil,  wnuinht  irmi  frame,  ailjiistahle  tn  all 
piisiiidiis.  It  ina\  he  used  as  a  liaml  L;las-..  luiiii^  as  a  wall  uh'i^s.  i.r 
adjiisteil  as  an  easel  e'hiss,  tn  he  stonil  n]inii  llie  ilressiiiL;  talile  nr  else- 
where       Mil-  inirrnr  is   niaiU'  nf  lu-a\y,   heveleil   plate   L;lass. 

Ottered  only  to  subscribers  for  2   new  subscribers  and  10  cents  extra, 
postpaid. 

Price  $1.00 


•I- 3 


15? 
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No.  67.    Pocket  Toilet  Set 


-mk 


One  iie\-er  appreei.'tes  the  real  \alne  .iiu]  eniu'enieneo 
nf' a  Mii.ill  tnilet  si_-t  ..f  lliis  kinil  until  he  uses  .  .iie  'I'liis 
is  :iii  niinsiiallv  line  set,  in  faiie.\.  lii.uh-.i;raile  leather  e.ase. 
with  innieil  .ami  ereased  eilues,  jeweleil  ami  enlnr  einlms^eil 
snake  cle~i,mi  finiit.  silk  Inieil.  line  Inneleil  iiiirrnr.  ieallier 
])neket  linldiii;.;  a  tnrtnise  cninli  ami  enmhin.ilinii  in.aniein'e. 


Offered  only  to  subscribers  for  I  new  subscriber  and   10  cents  extra,  postpaid. 

Price  $1.00 
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MISCELLANEOUS  NOVELTIES 


No.  68.    Opera  Glasses 

These  opera  glasses  are  cuvered  with  fine  mo- 
rocco leather  with  black  japanned  metallic  frame. 
The  lenses  are  of  finest  quality,  adjustable  to  all  dis- 
tances.    Complete,  in  silk-lined  leather  box. 

Offered  only  to  subscribers  for  5  new  subscribers  and 
50  cents  extra,  postpaid. 

Price  $4.50 


No.  69.    A  Handsome  Jewel  Case 

One  of  the  prettiest  and  most  useful  ornaments  for  the 
chiffonier  or  dressing  table  is  a  jewel  case  such  as  is  hero 
offered, — gold  plated  with  hinged  top  and  lined  with  fine 
quality  silk,  edged  with  silk  cord.  The  embossing  on  the  out- 
side of  the  case  is  very  artistic.  This  jewel  case  makes  an 
ideal  gift. 

Offered  only  to  subscribers  for  2  new  subscribers  and  10  cents 
extra,  postpaid. 

Price  $1.50 


No.  70.    Solid  Silver  Manicure  Set 


This  beautiful  solid  silver  manicure 
set  is  composed  of  a  nail  brush,  tooth 
brush,  nail  file,  button  hook,  and  tooth 
powder  bottle.  The  handles  on  the  first 
four  articles  mentioned  are  made  of  solid 
silver, — embossed  fioral  design,  with  new 
gray  finish,  and  the  tooth  powder  bottle, 
which  is  made  of  cut  glass,  has  a  sterling 
silver,  embossed,  screw  top.  The  en- 
tire set  which  comes  in  a  cloth-lined  box 
makes  a  most  beautiful  ornament  for  the 
dressing  table. 


Offered  only  to  subscribers  for  4  new  subscribers  and  50  cents  extra,  postpaid. 

Price  $3.50 
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No.  71.    Smokers'  Outfit 

IIlih-  i^  :i  harsain  which  we  recommend  most 
hiylily  t(i  all  smokers.  It  is  composed  of  one  French 
hriar  ])ii)e  with  composition  mouth  piece,  one  heavily 
nickeled  brass  match  safe,  and  one  cigar  holder.  The 
set  comes  in  a  lieantifnl  celluloid  case,  highly  orna- 
mented  and   silk   lined. 

Offered  only  to  subscribers  for  2  new  subscribers  and 
30  cents  extra,  postpaid. 

Price  $2.00 


LiJ^' 


No.  72.    Stop  Watch  or  Chronograph 


This  is  a  perfect  linickeeper  and  stop  watch  combined. 
Made  by  the  New  Nink  Standard  Watch  Co.,  whose  n.inie 
is  a  gnaranty  of  excellence  Movement  accurately  made 
and  carefully  adjusted,  all  parts  lieing  interchangeable,  and 
can  be  duplicated  at  small  cost  if  necessary.  Registers  1-5 
second  with  start,  stn|i,  and  lly  Ij.ack  .ittachment  operating 
fmin  the  stem.  \'ery  simple  m  ennstruction  and  guar- 
anteed <is  accurate  us  the  nmst  experisixe  watches  of  this 
knid  The  case  is  made  of  nickel  with  heavy  beveled 
crystal. 

Offered  only  to  subscribers  for  lO  new  subscribers  and 
$2.00  extra,  postpaid. 

Price  $11.00 


No.  73.    A  Handy  Desk  Set 


This  three  piece  set  is  ;i  great  addition  tn  the 
desk  nr  wiituig  t.able.  It  is  composed  of  ,1  roller 
hliitter,  cue  ink  er.aser  ( --er.itcher).  .and  one  letter 
opener.  .Ml  handles  are  ebonized  with  silver 
Uh'untings. 


Offered  only  to  subscribers  for    I   new  subscriber  and  25  cents  extra,  postpaid. 

Price  $1.00 
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No.  74.    Card  Case 


This  card  case  is 
made  of  fine,  heavy, 
grain  leather  with 
turned  and  stitched 
edges.  Tliere  are 
three  compartments 
for  hills  and  cards. 

Offered  only  to  sub- 
scribers for  I  new  sub- 
scriber and  10  cents 
extra,  postpaid. 

Price  $1.00 


No.  75.    "Sunrise"  Alarm  Clock 

Tliis  is  the  well-known  "Snnrisc,"  thirty  honr 
alarm  clock, — warranted  to  arouse  the  deepest  slnni- 
berer.  Tlie  case  is  heavily  nickeled,  with  celluloid 
dial  and  glass  front. 

Offered  only  to  subscribers  for  2  new  subscribers  and 
25  cents  extra,  postpaid. 

Price  $1.50 


NOTE 

The  selecliiin  of  books  fur  award  purposes  is  an  almost  endless  task,  because  of  the 
thousands  of  bonks  published  and  the  varied  taste  of  the  reading  public.  We  have,  therefore, 
contined  our  book  offers,  very  largely,  to  general  reference  works,— books  needed  in  every 
home  library,  adding  to  these,  standard  works  such  as  Shakespeare,  etc.,  almost  equally 
essential  to  every  home  library.  In  technical  publications,  autlioritativeness  and  up-to-dateness 
are,  of  course,  most  important,  and  we  have  accordingly  selected  what,  to  our  minds,  are  the 
best  in  their  respective  lines.     We  recommend  all  of  the  following  books  most  highly: 
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No.  76.    Cram's  Atlas  of  the  World 

Cram's  Atlas  nf  llu-  Wmlil  is  a  very  liaii'h  ami  valnalilo 
lii>iik  of  refcrctiri--.  It  r.nilauis  (ui-r  i.iu-  liniulrf^l  ciiuravctl, 
Cdliircti  maps,  incliuliiiL'  all  countries  nf  ilic  worlil  and  I'vry 
state   in   the  United  States,  hemisphere   nrips,  rtc. 

In  the  index  appear  the  names  of  dwr  -|o,ooo  eities.  ti>u'ns, 
cte  .  which  ma\'  I'e  ((uiekly  Ideated  on  the  \  arions  maps  hy 
means  of  mar.uinal  keys. 

Offered  only  to  subscribers  for  I  new  subscriber,  postage  included. 
Price  $1.00 


No.  77.    Scientific  American  Reference  Book 

THE  .SCII'Xrih'lC  AMF.RK^AX  REFERENCF.  HOOK,  cm 
piled  liy  Alhert  .\.  Ihipknis  :iu.l  .\.  Russell  Bond,  is  prohahly  llie 
most  useful  .uid  \al\iahle  Imok  nf  its  kind  puhli^hed  to-day.  mn- 
tainin.y  as  it  ilncs  hundreds  of  f.acts  which  cannni  ln>  found  eKe- 
where.  A  true  appreciation  of  the  numlier  of  sulijects  treated  can  he 
oljtaincd  only  hy  an  cN.aminaliou  of  the  tahle  of  coiUi'uls  and  imlex 
5_>5  pages,  fully   nulexed  and   lieautilu.ll\    illustr.ated  ;    hound  ui  cloth 

Offered  only  to  subscribers  for  3  new  subscribers  and  10  cents  e.xtra, 
postage  included. 

Price  $1.50 


No.  78.    Shakespeare's  Complete  Works 

In  One  Volume 

'riiis  \e.lume  is  printed  on  line  paper  ni  clear  ty]ie.  and  contains 
a  he.iutiful  frontispiece  of  William  Shakespeare,  it  also  contains 
a  \'ery  eNtensi\e  index  to  the  char.acters  of  .Sh.ikespeare's  v.arious 
plays,  a  ,L:h  i-.s;M'y  tn  his  literary  wurks,  and  an  index  to  fanhliar 
i|uot.atious  Ironi  Shakespeare 

Offered  only  to  subscribers  for  I  new  subscriber  and  30  cents  extra, 
postage  included. 

Price  $1.50 
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No.  79.    Mechanics'  Complete  Library 

This  book  contains  a  mine  of  information  and  instruction  for  many  trade'! 
and  consists  of  588  pages,  bound  in  cloth. 

In  simple  and  clear  language  it  deals  with  modern  rules,  facts  and  processes, 
and  is  therefore  a  very  valuable  acquisition  to  the  library  of  Electricians, 
Machinists,  Artisans  and  in  fact  any  young  man. 

Offered  only  to  subscribers  for  2  new  subscribers  and  10  cents  extra,  postage  included. 

Price  $1.50 


No.  80.    Modern  Wiring 

Diagrams  and  Descriptions  for  Electrical  Workers 

This  little  volume  liy  Henry  Horstman  and  Victor  Tousley  is 
intended  to  supply  electricians  and  students  with  just  such  in- 
formation as  .is  necessary  in  practical  electrical  construction  work. 
It  contains  many  diagrams  and  is  full  of  information  which  is 
easily  accessible.  It  is  composed  of  about  one-hundred  and  sixty 
pages,  well  illustrated,  and  beautifully  bound  in  soft  leather. 

Offered  only  to  subscribers  for  3  new  subscribers,  postage  included. 

Price  $1.50 


PRACTiaU 
ELBGTRIC.fTY 


rrfP^ 


No.  81.    Practical  Lessons  in  Electricity- 
Practical  Lessons  in  Electricity  is  a  clear,  concise  and  com- 
prehensive  treatise   on  Elements  of  Electricity,  Electric  Cur- 
rent,   Electric    Wiring,    and    Storage     Batteries,     having    the 
combined  advantages  of  a  text  book  and  Reference  Work, 

It    is    composed   of   300   pages    fully    illustrated    and    sub- 
stantially l.iound   in   Green  Art   Buckrain. 

Offered  only  to  subscribers  for   2    new   subscribers,  postage 
included. 

Price  $1.50 
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No.  82.    Home  and  Office  Dictionary 

I  hi^  is  L.iinl  &  Lcc's  \VL-ll-kn(i\vii  Wt-b^tiT's  W-\v  Standard 
I  )iiliniiarv  fur  nfticc  ami  limm'  use  It  l•lmtal^^  ()S_>  passes,  S40 
illii^tratidiis.  and  14  full  jiam'  plates.  Tlie  (iold  Medal  was 
awarded  the  pnl)li>!iers  liy  the  St  I.niiis  Kx])(isiliiiii.  liecaiise 
eif  the  ereal  merit  and  hi.uh  (piality  nf  this  dietinnary.  It  is 
the  best  of  authority  and  contains  htnidrcds  of  new  delinitioiis. 
In  the  back  appears  a  table  of  Ilililical.  Classical,  1  listorical, 
and  Mytholoiiieal  names.  tos4i.-tlier  with  full  page  plates  givini; 
I>nrtraits  of  Presidents  of  the   I'nited  States,  famous  men.  etc 

Offered  only  to  subscribers  for  2  new  subscribers  and  25  cents 
e.\tra,  postage  included. 

Price  $2.30 


No.  83.     Shakespeare's  Complete  Works 


Here  is  a  beautilnl  u  \Mlnnic  sut  of  Shakespeare,  handy  \ol 
ume  si/e.  wdiieh  we  oiler  In  dur  sidiserdiers  mider  most  nniisn.il 
and  most  hberal  eonditH'ii^.  Idiese  \'nlinnes  cimtaiii  the  cnmpK-te 
writings  of  William  Shakespeare,  wnli  the  ^tory  of  his  lifr  and 
;i  complete  glossary.  I'ea'.itifnlly  hound  in  elnth.  well  printed  on 
good  paper,  and  illustrated,  Xo  honn-  library  is  compUte  with- 
out Shakespeare,  and  we.  therefore,  hope  to  see  e.ieh  nf  mir 
subscnber-,  who  is  not  jiiMxided  with  the  w^  irks  of  the  world's 
greatest    pnct,    a\ail    himself   nf   this   gir-it   nffer 


Offered  only  to  subscribers  for  4  new  subscribers  and  20  cents  e.xtra,  e.xpress  charges  NOT 
included. 

Price  $5.00 


No.  84-.     Kipling's  Works 


1  here  is  probably  im  eoiUemp"r.'n"\  writer  whose  work  com- 
iiLinds  such  admiration  ,-ind  who  alf.u-ds  the  l-'.nglish  spe.akiug 
wnflil  siieh  pleasure  as  Kndy.ird  Kipling,  We  li.ue,  therefore, 
m.ide  speei,il  .•irraiigi-inents  with  the  publishers,  whereby  we  e.ui 
oiler  tills  be;iuliful  12  \dliinir  set,  handy  Nolmiie  si/c,  to  our 
siibseribers  under  iiii  ist  liberal  eonditinns  The  books  are  well 
bniiiid  111  elnth,  the  t.\]ie  is  clear  and  printed  on  good  paper- 
Offered  only  to  subscribers  for  4  new  subscribers  and  20  cents  e.xtta,  express  charges  NOT 
included. 
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who  tempt  the  vengeance  of  the  upper  air,  dare  the  sunless 
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fate — crowned  with  the   high    happiness  of  work  well  done — 

A  Happy   New    Tear  and  Many  of  'Em! 
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From  Alasliia  to  Cape  Morim 

Pasa=AfflmerfcaB:a  Railrosidl  §ys4esia  Alreadls^  Largely 

-Wall  Lflim]}^  Togettlker  E,3£= 
tressaitaes  of  Two  Coim^iiaeinits 

By  EDWARD  B.  CILARSi 

Washington  Correspondent,  The  Technical  World  Magazine 


THE  gray  plover  nests  in  the 
sedges  of  Alaska ;  and  when  the 
short  summer  wanes,  it  leads 
its  young  in  perilous  flight 
southward  across  plains  and  moun- 
tain ranges,  and  then,  guided  by 
the  coast-line,  wings  its  way  steadily 
onward  until  it  reaches  its  winter  home 
in  Patagonia. 

For  more  than  one-half  of  the  im- 
mense distance  of  its  migration,  the  flight 
course  of  the  gray  plover  is  almost  co- 
incident with  the  surveyed  line  for  the 
projected  Pan-American  Railway,  a  com- 
mercial connection  between  the  northern 
and  southern  continents  that  a  few  years 
ago  was  regarded  as  the  dream  of  en- 
thusiasts, but  which  to-day  has  passed 
far  beyond  the  realm  of  visions.  Men 
whose  lives  are  well  behind  them  will 
probably  live  to  see  the  day  when  they 
can  make  an  unbroken  railway  journey 
from  the  River  Yukon  in  Alaska  to  the 
River  Liniay  in  Patagonia. 

Weddinft  of  Ends  of  Earth 

This  journey  from  the  north  to  the 
south  means  more  than  the  traveling  of 
an  immense  distance  within  a  short  space 
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of  time,  though  this  thought  alone  is  im- 
pressive. It  means  the  passing  through 
alternate  cold  and  heat,  moisture  and 
dryness,  bare  fields  and  green  fields,  tree- 
less plains  and  tropical  forests,  fertile 
valleys  and  sterile  mountains ;  it  means 
acquaintance  with  men  of  every  hue  of 
skin  and  of  every  habit  of  life.  It  means 
the  wedding  of  the  ends  of  earth. 

The  steel  road  which  will  lead  through 
the  countries  of  Greater  America,  the 
engineers  .state,  will  be  one  of  the  longest 
continuous  railway  lines  of  which  the 
geography  of  the  world  admits,  for  the 
distance  from  Alaska  to  Patagonia  al- 
ways should  be  considered. 

Already  Largely  Built 

The  great  cities  of  New  York  and 
Buenos  Ayres  to-day  are  spoken  of  as  the 
terminal  points ;  but,  as  Mr.  Charles  M. 
Pepper,  the  Pan-American  Railway  Com- 
missioner, says,  the  northern  and  south- 
ern habitable  limits  of  the  continents  in 
reality  are  kept  in  mind. 

The  railroad  known  as  the  Grand 
Trunk  Pacific  is  expected  in  a  short  time 
to  extend  its  lines  to  the  Yukon.  When 
this  is  done,  the  traveler  may  take  train 
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there  and  may  journey  uninterruptedly, 
save  for  a  change  from  one  car  to  an- 
other, to  the  port  of  Sahna  Cruz  on  the 
Isthmus  of  Tehuantepec.  In  fact,  to-day 
man  may  go  in  uninterrupted  railroad 
travel  from  Edmonton  in  the  Canadian 
Northwest  to  one  of  the  southernmost 
ports  of  the  Republic  of  Mexico. 

The  question  of  the  building  of  the 
Pan-American  Railroad  is  already  an- 
swered, as  far  as  the  great  countries  of 
the  North  American  continent  are  con- 
cerned. Existing  roads  reach  a  point 
within  sixty  miles  of  the  northern  bound- 
ary of  Guatemala  in  Central  America. 
South  of  this,  in  the  Spanish-American 
countries,  miles  of  railroad  have  been 
constructed ;  and  one  day  the  missing 
links  will  be  supplied,  and  the  chain — the 
longest  ever  forged  by  the  hand  of  man — ■ 
will  be  complete. 

Field  is  Carefully  Studied 

Three  years  ago  in  the  City  of  iMexico 
there  was  held  the  Second  International 
Conference  of  American  States.  At  that 
meeting  a  resolution  was  adopted,  to  the 
eflfect  that  the  United  States  should  be 
invited  to  send  to  the  southern  republics 
a  representative  to  determine  the  re- 
sources of  each  country,  "the  location 
and  condition  of  the  railway  lines  now  in 
operation,  the  existing  condition  of  their 
commerce,  and  the  prospects  of  business 
for  an  intercontinental  line." 

The  ministers  accredited  to  Washing- 
ton from  the  South  American  republics 
added  their  personal  influence  to  the  pica 
for  the  study  of  the  railway  project,  and 
did  all  that  was  in  their  power  to  facili- 
tate the  work  of  the  commissioner,  who,  a 
few  weeks  after  the  conference  ad- 
journed, was  sent  by  the  President  to 
investigate  and  to  make  report. 

It  is  not  exaggeration  to  say  that  the 
results  of  the  study  of  the  Interconti- 
nental Railway  question  were  far  more 
satisfactory  than  it  was  supposed  that 
they  would  be  by  American  citizens, 
though  some  of  them  unquestionably 
were  prejudiced. 

Survey  Made  Eight  Years  Ago 

The  intercontinental  survey  for  the 
railroad  line  was  made  eight  years  before 
there  was  strong  belief  that  the  plan  for 
building  the   steel   highway   would  ever 


see  even  the  promise  of  fulfillment ;  but 
the  work  was  carried  to  completion,  and 
was  performed  as  conscientiously  as' 
though  the  steel  rail  layers  were  follow- 
ing in  the  trail  of  the  land  surveyors. 
The  survey  of  that  day  stands  at  the 
present  as  leading  through  the  points 
of  least  natural  resistance  down  to  the 
southern  terminus  in  Patagonia — or  what 
was  once  Patagonia,  but  is  now  southern 
Argentina. 

Since  the  second  conference  on  the  In- 
tercontinental Railroad  project  was  held 
in  the  City  of  Mexico,  circum- 
stances have  combined  to  give 
solid  support  to  the  project,  and  to 
demonstrate  that  real  progress  is  being 
made.  The  construction  problem  to-day 
really  concerns-  only  the  lands  south  of 
Mexico.  Some  of  the  circumstances 
which  give  promise  of  a  completed  work 
and  proof  of  past  progress,  are  the  fol- 
lowing : 

First. — Mexico  has  extended  her  rail- 
roads  southward   to   within   sixty   miles 


Line  in  Costa  Rica,  Alreadv  Completed. 
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of  Guatemala,  and  is  hard  at  work  in  a 
country  that  offers  many  obstacles  to 
progress,  in  the  endeavor  to  complete 
the  line  to  the  northern  borders  of  her 
southern  neighbor  within  the  fixed  time 
of  one  year. 

Second. — The  Argentine  Republic  is 
rapidly  extending  its  railroad  system 
from  its  present  terminus  north  to  the 
frontier  of  Bolivia,  thus  closing  the  sec- 
tions which  were  open  when  the  survey 
of  the  Intercontinental  Commission  was 
made,  from  the  northern  limit  of  Guate- 
mala to  the  southern  boundary  of  Bo- 
livia. 

Third. — Spurred  by  the  thought  of 
the  commercial  advantages  which  will 
accrue  from  direct  railroad  connection 
with  the  United  States,  the  countries  of 
South  America  are  rapidly  settling  by 
arbitration  their  boundary  disputes,  and 
are  thus  eliminating  rapidly  one  of  the 
worst  obstacles  in  the  way  of  railroad 
construction. 

From  Coast  to  Coast 

Fourth. — The  Congress  of  Chile  has 
provided  for  the  construction  of  a  trans- 
Andean  line  which  will  give  through  rail 
communication  between  the  Atlantic  and 
Pacific  coasts,  with  outlets  for  commer- 
cial products  to  the  north  and  the  south 
by  means  of  the  Intercontinental  Rail- 
way when  completed. 

Fifth. — Several  of  the  republics  in- 
tend to  pass  laws  establishing  guaranty 
funds  which  will  insure  the  continuance 
of  a  permanent  railway  policy.  In  Peru, 
legislation  of  this  effective  kind  is  already 
upon  the  statute  books. 

Sixth. — The  certainty  of  the  con- 
struction of  the  Isthmian  Canal  by  the 
United  States  has  stimulated  greatly  the 
interest  in  a  continuous  north-and-south 
railroad  line  which  will  enable  the  north- 
ern and  southern  Spanish-American  re- 
publics to  reach  seaports  quickly  with  the 
products  of  their  mines,  their  forests, 
and  their  fields. 

Engineering  Difficulties  Great 

It  may  be  said,  broadly  speaking,  that 
the  sections  of  the  Intercontinental  Rail- 
way present  no  insuperable  engineering 
difficulties.  Greater  hindrances  to  con- 
struction  than  those  in  the  way  of  the 


north-and-south  line  through  the  two 
American  continents  have  already  been 
met  and  overcome  in  lines  which  have 
been  built  in  several  of  the  South  Ameri- 
can countries.  A  railroad  to-day  runs 
from   Callao   on   the   coast    of    Peru  to 


Port  Salina  Cruz,  where  the  Mexican  Road 
Ends  at  the  South, 

Oroya,  a  city  on  the  surveyed  line  for 
the  great  railroad. 

When  this  road  was  first  proposed, 
several  engineers  declared  that  it  could 
not  be  buik.  Others  went  over  the  out- 
lined route,  and  said  that  it  could  be 
built ;  and  to-day  it  is  in  operation.  This 
short  railroad  has  an  infinity  of  grades, 
curves,  bridges,  viaducts,  tunnels,  and 
switchbacks;  yet  it  is  in  successful  op- 
eration, and  it  is  said  of  it  that  it  is  the 
one  railroad  of  the  world  whose  trains 
are  always  run  on  schedule  time. 

Several  of  the  Mexican  roads  were 
built  under  conditions  which  threatened 
failure,  but  failure  did  not  come. 

Built  in  Face  of  Ridicule 

The  Quito  and  Guayaquil  Railroad  in 


Field  House  of  Surveying  Party  in  the  Andes. 

Ecuador  was  declared  to  be  impossible 
of  construction,  and  the  men  who  pro- 
jected it  were  classed  with  the  insane; 
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Ijut  the  road  is  there,  ami  it  will  be  one 
of  the  connectinj^-  links  in  the  AU-Aiiieri- 
can  railroad  nf  the  fnlnre. 

Government  Action  Taken 

The  cost  of  iivereoniing  some  of  the 
obstacles,  and  the  ability  of  the  South 
American  governments  to  make  ii]5  de- 
ficits where  the  traffic  does  not  afford 
inducement  to  private  enterprise,  form 
questions  of  a  ]>ractical  nature.  The 
answers,  however,  may  be  said  to  have 
been  found  in  the  expressed  jnirpose  of 
the  Chilean  authorities  to  hurt-  a  tunnel 
through  the  very  liowels  of  the  Andes; 
in  the  action  of  the  .Argentine  Repulilic 
in  constructing  an  extension  through  the 
Ouebrada  of  Ilumahuaca  into  I^>olivia; 
in  the  jiolicy  of  ISolivia  in  authorizing  a 
road  connecting  Tuijiza  and  U\uni;  and 
in  the  plans  of  Peru  for  building  a  road 
connecting-  Oroya  and  Cuzco. 

It  takes  but  a  glance  at  .a  gund  map 
of  South  America  to  gi\e  a  fairly  ade- 
quate idea  of  the  nature  of  (he  coimtrv 
through  which  these  government  lines 
must  run.  The  South  Americans  have 
not  been  gi\'en  too  much  credit  b\'  Xorth 


Americans  for  energy  :  but  in  tlic  matter 
of  railroad  construction  in  mountains  and 
over  bogs,  they  have  set  an  example  of 
zeal. 

The  projected  Pan-American  Railway, 
leaving  Alexiro  and  the  United  States 
out  of  consideratinn.  starts  at  the  Isth- 
mus of  Tehuantepec,  and  runs  southeast- 
ward either  on  or  close  to  the  Pacific 
coast-line,  touching  all  the  larger  sea- 
port cities.  Entering  Colombia,  it  runs 
due  south,  and  then  a  little  southwest, 
until  it  reaches  the  city  of  Quito  in  Ecua- 
iliir.  South  and  southeast  it  passes 
througii  Cuenca,  Loja,  Cerrode  Pasco, 
and  Oroya:  thence  southeastward  into 
llolivia  and  southward  into  -\rgentina, 
there  connecting  with  already  constructed 
roads  leading  to  Ihieims  Ayres,  Monte- 
videii.  and  l^ahia  lUanca. 

Great  Benefits  Promised 

The  question  has  been  asked  time  and 
again — (  )f  what  real  commercial  service 
will  this  great  intercontinental  railwav  be 
to  the  great  re|)ul)lic  of  the  north  and  to 
tile  sm.aller  republics  of  the  south?  The 
answer  perhaps  is  best  given  in  the  words 
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of  H.  G.  Davis,  Chairman  of  the  Pan- 
American  Railway  Committee: 

"Before  the  raihvays  were  buih  between  the 
United  States  and  Alexico,  about  fifteen  per 
cent  only  of  the  import  and  export  trade  of 
Mexico  was  with  this  country ;  but  now  nearly 
the  entire  commerce  of  the  southern  republic 
is  with   its   northern   neighbor. 

"We  buy  from  the  Central  and  South  Ameri- 
can republics  much  more  than  wc  s»;U  to  them, 
only  about  twenty  per  cent  of  their  import 
trade  being  with  this  country.  Steamship 
lines  from  South  America  to  Europe  now 
largely  control  the  traffic.  When  the  Pan- 
American  Railway  is  built,  however,  no  for- 
eign power  can  ever  successfully  interfere  or 
compete  with  us  in  our  trade  relations  with 
the  republics  to  the  south." 

To  Connect  all  Seaport  Cities 

It  must  be  understood  that  while  the 
surveyed  line  for  the  Pan-American 
Railway,  after  it  strikes  the  South  Ameri- 
can continent,  follows  a  course  for  some 
miles  inland  from  the  Pacific  coast,  every 
large  seai^ort  town  will  be  connected  with 
the  road  by  branch  railways.  The  greater 
line  touches  nearly  every  one  of  the  im- 
portant towns  which  lie  back  from  the 
sea ;  and  to-day  most   of  these  munici- 


palities are  connected  by  rail  with  the 
places  of  export  on  the  coast.  Thus  the 
"feeding"  line  question  has  already  been 
answered. 

The  completion  of  the  Pan-American 
Railway  means  more  to  South  America 
than  the  mere  giving  of  opportunity  for 
commercial  intercourse  with  the  north. 
It  means  the  opening  of  vast  sections  of 
land  to  cultivation  and  to  civilization. 
Let  us  take  under  consideration  for  a 
moment  the  case  of  Bolivia.  The  country 
has  large  tracts  of  land  practically  unex- 
plored ;  and  no  man  save  the  adventurer 
has  penetrated  the  wilderness,  for  the 
sole  reason  that  whatever  treasure  might 
be  found  there  must  of  necessity  be  left 
where  it  lies. 

Where  Savages  Roam 

In  Bolivia  there  are  tribes  of  men  as 
savage  as  any  tribe  ever  found  in  the 
heart  of  Africa.  Wandering  through 
some  of  the  Bolivian  forests  where  the 
trees  themselves  are  a  treasure  trove,  are 
savages  who  reject  all  clothing  save  the 
breech-cloth.       The     white     man     who 


RAILROAD  SURVEYOR  AT  HUT  OF  A  PEASANT  IN  BOLIVIA. 
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crosses  their  track  and  falls  into  their 
power  is  killed.  The  men  of  these  tribes 
are  armed  with  weapons  the  like  of  which 
are  borne  by  no  other  men  on  earth.  They 
have  a  combination  bow  and  spear 
which  can  be  used  either  for  thrusting 
or  for  sending  an  arrow  in  its  fliglit. 
Some  of  the  woodlands  inhabited  by  this 
strange  people  throw  their  sliadows  upon 
the  very  thresholds  of  the  towns  :  and  yet 
the  civilized  and  the  savage,  notwith- 
standing the  closeness  of  the  contact,  live 
and  jjursue  their  wa\s  as  they  have  done 
for  centuries. 

Within  tile  last  few  years,  8oo  miles 
of  railroad  which  will  form  a  part  of  the 
great  intercontinental  line  have  been 
bnilt.  This  is  about  one-sixth  of  the  total 
mileage  which  it  is  necessary  to  construct 
to  link  the  cities  of  the  United  States  and 
Canada  with  the  towns  of  Patagonia. 
ICngineers  have  reported  that  the  ti)tal 
cost  of  the  construction  will  be  about 
.? 1 75.000.000.  One  of  the  ["'an-American 
Railway  Commissioners  speaking  of  the 
Cost,   said: 


"While  this  is  a  large  amount  in  itself,  it 
seems  small  when  the  extent  of  the  enterprise 
and  the  good  that  it  will  accomplish  are  taken 
into  consideration." 

Not  an  Impossible  Project 

I'lirther  he  said  ; 

"There  are  railway  systems  in  the  United 
States  with  more  capital  and  more  miles  of 
road.  The  undertaking  to-day  is  not  consid- 
ered as  formidable  as  was  that  of  the  iirst 
crossing  of  the  Alleghany  and  the  Rocky 
Mountains.  Western  railroad  projects  in  the 
United  States  were  conceived  and  carried  for- 
ward in  the  face  of  seemingly  insurmountable 
obstacles.  It  was  stoutly  asserted  on  all  sides 
that  these  railroads  would  not  pay;  but  there 
are  now  four  or  five  lines  to  the  Pacific  ocean, 
and  every  one  of  them  is  successful  and  pros- 
perous." 

luilightened  South  American  states- 
men have  never  hesitated  to  declare  that 
the  completion  of  the  Intercontinental 
Railway-  will  aid  such  Spanish-.-\.merican 
states  as  have  shown  a  desire  for  prog- 
ress, to  the  taking  of  their  places  one  day 
in  the  not  far  distant  future  among  the 
real  nations  of  the  earth. 


Let  Something  Good  Be  Said 

/  ,^%^,    j^   \rlEN  over  the  fair  fame  or  {riend  or  roe 
^^ /^  .%  ^  7         The  shadow  of  disgrace  shall  fall,  instead 
/'^^''^'j  j^Z      Oi  words  of  blame,  or  proof  of    thus  and   so. 
'  O   ^  Let  something  good  he   said. 

Forget  not  that  no   fellow-being  yet 

May  fall  so  low  but  love  may  lift  his  head  ; 
Even  the  cheek  of  shame  with  tears  is  \\'et 
If  something  good  he  said. 

No  generous  heart  may  vainly  turn  aside 
In  ways  of  sympathy,  no  soul  so  dead 
But  may  awaken  strong  and  glorified. 
If  something  good  be  said. 


And  so  I  charge  ye.  by  the  thorny  crown. 

And  by  the  cross  on  ■which  the  Savior  bled. 
And  by  your  own  soul's  hope  of  fair  renown. 
Let  something  good  be  said  I 
— James  Whitcomb  Riley  in  'J'/w  Reader. 


The  vast,  magnificent  forests  of  the  North  Pacific  Slope  are  fast  being  robbed  and  devastated  by 
the  lumber  hog.  Where  millions  of  acres  were  covered  by  monumental,  kingly  trees  towering  up 
three  hundred  feet  into  the  air,  the  saw,  axe,  and  forest  fires  have  spread  black  ruin  and  tangled 
desolation.  What  might  have  been  made,  under  sane  forestry  regulations,  a  source  of  permanent 
prosperity  and  a  perpetual  fountain  of  inspiring  beauty,  has  been  utterly  sacrificed  to  short-sighted 
greed  and  selfish  disregard,  of  the  public  good. 
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Young  Man  Who  Asks  Questions 

How  Joseph  Medill  Patterson,  Chicago's  Youthful  Commissioner  of  Public 
Works,  is  Revolutionizing  the  Work  of  His  Department 


By  MALCOLM  McDOWELL 

Editorial  Staff,  The  Technical  World  Magazine 


WHEN  Joseph  Medill  Patterson, 
a  few  weeks  ago,  was  intro- 
duced to  one  of  the  vmder- 
ground  officials  of  an  Illinois 
coal  mine  as  "Chicago's  Commissioner  of 
Public  Works,"  that  man  of  subterranean 
calling  turned  to  a  companion  and 
frankly  ejaculated,  "Well,  I'll  be 
d— d."' 

The  remark  was  not  entirely  uncalled 
for.  The  coal  miner  was  justified  in  let- 
ting loose  an  expletive  of  a  mildly  in- 
credulous brand.  The  cause  of  his  ex- 
pression of  astonishment  was  but  twenty- 
six  years  of  age  and  looked  his  youth. 
He  is  the  youngest  official  of  this  kind  in 
the  country,  and  is  possessed  of  a  pitiless 
curiosity  which  is  turning  some  important 
things  upside  down  in  the  conduct  of 
Chicago's  municipal  affairs. 

Unmasks  an  Inquisitive  Catling  Gun 

When  Mayor  Dunne,  last  Spring,  ap- 
pointed Mr.  Patterson,  then  Editorial 
Manager  of  the  Chicago  Tribune,  the 
head  of  the  Department  of  Pitblic  Works, 
the  knowing  ones  wagged  their  heads, 
and  the  wise  ones  lifted  their  eyebrows. 
But  the  tall,  broad-shouldered  young 
fellow  calmly  took  possession  of  his  desk, 
and  unmasked  an  inquisitive  gatling  gun 
which  shot  several  hundred  embarrass- 
ing, incisive,  rumpus-raising,  dust-lifting 
inquiries  a  day  into  all  the  bureaus,  de- 
partments, and  offices  under  his  control 
and  supervision.  If  a  query  failed  to 
bring  down  a  satisfactory  answer,  the 
youthful  commissioner  increased  the 
general  nervousness  by  going  after  the 
answer  himself.  As  one  of  the  victims 
of  a  little  excursion  which  the  commis- 
sioner took  into  an  outlying — and  up  to 


that  time  an  unnoticed — department  ptit 
it,  "Joe  Patterson  is  cursed  with  an  in- 
satiable curiosity." 

Result  of  Asking  Questions 

One  day  he  said  to  the  Corporation 
Counsel,  "The  streets  belong  to  the  city, 
do  they  not?" 

"Yes." 

"Are  the  sidewalks  part  of  the  street?" 

"They  are." 

"Then  the  space  under  the  sidewalks 
belongs  to  the  city,  doesn't  it?" 

"Yes." 

"Then,  if  such  space  is  used  for  busi- 
ness purposes,  the  users  should  pay  the 
city  rent,  should  they  not  ?" 

The  result  of  this  inquiry  has  already 
added  $21,000  a  year  to  the  city's  reve- 
nue, and  it  is  estimated  that  after  this 
the  sub-sidewalk  space  will  bring  in  an 
annual  rental  of  at  least  a  quarter  of  a 
million  dollars. 

Wars  with  Political  Boss 

A  political  boss  protested  vehemently 
to  Mr.  Patterson  against  some  action 
taken  against  the  driver  of  a  city  garbage 
wagon. 

"That  man  is  one  of  iriy  best  fellows," 
said  the  boss ;  "he's  good  for  three  dele- 
gates from  his  district." 

"But"  said  Mr.  Patterson,  "the  man's 
grossly  neglectful  and  incompetent.  This 
matter  of  garbage  collection  is  a  most 
important  one.  It  requires  good,  faith- 
ful men." 

The  ward  boss  grinned  knowingly — 
"Oh,  well,  you  know  how  it  is  in  poli- 
tics, you'll  have  to  let  this  man  off." 

"Do  you  want  me  to  keep  an  incompe- 
tent, lazy  man,  who  shirks  his  work,  in 
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jOSKTH    MHDILL  rATTEKSON, 
Commissioner  of  Public  Works,   CmcAiio,   111. 


The  ilay  Mr  r'alters-in  was  appointcil,  :i  skmI  ru. il  i  oTitt  actDr.  who  had  snM  fiu-l  tu  tlie  city  fnr  years,  met  an 
acquaintance  in  tlit--  City  II. ill. 

"Say.  Hili,"  asked  tlie  roiiiT  at  ten .  in  smiictliini:  nf  a  paiiir,  "what  does  the  appoiiitiiient  »if  this  yfniiiw  fi-How 
mean,  anyhi  w'  " 

"I'll  tell  yon.  jai-k,"  icplied   the  i>tlii-i ,  wlu'  kin.-w  vouiik'   I 'a  Iter  son       "  ll  means  'J.i.KHJ  juHinds  to  the   ton." 
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the  city's  employ  because  he  is  useful  to 
you?" 

Job  Holders  Forced  to  Work 

The  politician  didn't  like  the  trend  of 
the  examination.  He  was  not  accus- 
tomed to  such  simplicity.  He  blustered 
a  bit  and  withdrew.  A  lively  investiga- 
tion followed.  One  of  the  bureau  headsj 
a  power  politically,  put  up  a  fight  against 
the  commissioner's  purpose  to  take  the 
garbage  wagon  out  of  politics;  and  he 
was  divorced  from  his  "job."  Scores  of 
lesser  political  bosses  bit  the  dust ;  and 
the  merciless  probe  of  the  man  with  the 
unsatisfied  curiosity  went  deeper  and 
deeper,  until  to-day,  for  the  first  time  in 
Chicago's  history,  the  garbage  wagon  is 
out  of  politics. 

When  the  inquisitive  camps  on  the 
trail  of  the  acquisitive ;  when  the  inquisi- 
tive is  represented  by  the  head  of  a  great 
department  of  a  large  city,  and  the  ac- 
quisitive by  the  great  mass  of  contract- 
ors, minor  public  officials,  and  city  em- 
ployees who  go  on  the  proposition  that  a 
public  office  or  contract  is  a  private  snap, 
things  happen.  That  is  why  things  are 
happening  in  Commissioner  Patterson's 
office,  and  that  is  why  this  youngest 
Commissioner  of  Public  Works  in  the 
country  is  occupying  a  large  share  of 
attention  in  Chicago  to-day. 

Explores  the  Wharves 

Recently  his  explorations  brought 
prominently  to  the  fore  the  fact  that  the 
wharves  and  docks,  and  in  fact  Chicago's 
whole  harbor,  were  in  a  most  deplorable 
condition  of  neglect.  He  also  discovered 
that  some  of  the  great  corporations  have 
practically  taken  possession  of  water- 
fronts of  immense  value.  When  this 
young  man  saw  these  things  with  his  own 
eyes,  his  first  question  was,  "\Mio  is  re- 
sponsible for  this?" 

It  happened  that  the  answer  gave  the 
name  of  a  man  who  for  years  had  been 
one  of  the  most  prominent  politicians  of 
the  city,  and  who  chanced  to  be  a  warm 
personal  friend  of  Mayor  Dunne. 


Right  here  Commissioner  Patterson 
took  a  radical  departure.  Instead  of 
carrying  the  matter  to  the  Mayor  and 
asking  him  what  he  thought  of  it,  he 
promptly  suspended  the  harbor-master. 
This  simple  action  shocked  the  profes- 
sional politicians  to  such  a  degree  that 
their  condition  bordered  on  the  hysterical. 

Installs  Water  Meters 

The  question  of  water  supply  came 
up.  For  years  there  has  been  much  agi- 
tation in  Chicago  over  the  matter  of  in- 
stalling water  meters  in  houses  and  small 
factories.  This  young  commissioner  had 
the  Law  Department  draw  up  an  ordi- 
nance covering  this  question.  It  was 
passed  by  the  City  Council,  and  with  it 
went  a  provision  which  abolished  the  fee 
system  in  the  Water  Office,  with  all  its 
petty  graft,  corrupting  influences,  and 
evil  consequences. 

Is  a  Young  College  Man 

Mr.  Patterson  is  a  Yale  man  of  the 
class  of  1901.  During  his  college  career 
the  same  spirit  of  adventure  and  inquiry 
which  is  making  him  famous,  led  him 
into  ranch  life  in  Mexico;  took  him  to 
view  the  Boxer  uprising  in  China  in 
1900,  during  which  he  traveled  back  and 
forth  on  transports  without  credentials 
and  entirely  on  his  nerve.  He  has  served 
one  term  in  the  Illinois  Legislature ;  and 
simply  because  things  looked  interesting 
in  St.  Petersburg  last  year,  he  went  to 
Russia  and  was  in  the  capital  on  "Bloody 
Sunday." 

He  was  asked  what  was  the  hardest 
problem  which  the  Commissioner  of  Pub- 
lic Works  had  to  solve.  He  replied: 
"To  make  the  big  fellows  obey  the  law. 
The  little  fellows  do  it ;  but  what  is  sauce 
for  the  goose  is  sauce  for  the  gander.  It 
is  ridiculous  to  assume  that  because  a 
corporation  is  municipal  in  character,  it 
cannot  have  the  same  common-sense, 
every-day  business  methods  in  vogue 
which  are  ordinarily  employed  by  cor- 
porations that  are  organized  for  private 
purposes." 
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Industrial  Martyrs 


Ho-w  Human  Progress  Takes  Death-Toll  of  Those  Who  Make  it  Possible 


By  LAWRENCE  PERRY 

Author  of  "  The  Duel  of  Two  Ocean  Tramps*' 


SELF  -  PRESERVATION  is  in- 
stinctively the  dominant  element  in 
human,  in  all  animal  life.  All  that 
a  man  hath  will  he  give  for  his 
life.  He  will  struggle  to  live  even  after 
consciousness  has  departed.  What 
strange  paradox,  then,  do  we  observe  in 
the  fact  that  several  millions  of  men  and 
women  in  the  United  States  are  to-day 
engaged  in  occupations  that  yearly  take 
their  toll  of  human  life  and  health  as 
inevitably,  as  inexorably  as  the  seasons 
roll  in  their  grooves! 

In  order  to  live,  they  sacrifice  their 
lives — no  mild  indictment  against  the  in- 
dustrial conditions  of  modern  times.  The 
tremendous  mortality  in  the  recent  war 
in  Manchuria  shocked  the  civilized 
world ;  how  many  of  us  ever  give 
thought  to  our  immense  army  of  indus- 
trial martyrs?  Certainly  their  martyr- 
dom is  ever  before  us — in  the  things  we 
use,  the  things  we  do  in  every-day  life. 

Evidences  of  Martyrdom 

We  dine — what  sort  of  martyrdom  is 
here  involved?  Well,  many  sorts.  In 
our  table  china — potter's  asthma,  potter's 
phthisis.  (The  medical  profession,  you 
see,  has  provided  specific  nomenclature.) 
In  our  cutlery — grinder's  rot;  in  our 
napery — linen  worker's  disease.  And  so 
one  might  go  on  citing  specific  diseases 
resulting  from  the  production  of  the  or- 
dinary things  of  life,  almost  ad  Infinititm; 
but  the  above  will  serve  to  impress  the 
point,  if  we  add  printer's  phthisis,  sug- 
gested by  the  morning  newspaper,  or 
stainer's  blood  poisoning,  or  "bronze 
lung,"  or  erysipelas,  all  suggested  by  the 
Sunday  supplement. 

All  of  which  is  saying  nothing  regard- 
ing the  things  one  wears,  the  bridges  one 
crosses,  the  conve^'ances  used  in  trans- 
portation, or  the  thousands  of  things 
considered  as  necessities  of  life,  the  pro- 


duction or  building  or  carrying  out  of 
which  involve  the  sacrifice  of  our  fellow 
men. 

Extra  Hazardous  Employments 

A  year  or  two  ago,  a  corps  of  expert 
statisticians  compiled  figures  showing  the 
mortality  in  trades  and  occupations  com- 
monly classed  as  dangerous. 

The  census  in  ten  Eastern  States  and 
in  eighty  large  cities  throughout  the 
country,  including  New  York  and  Chi- 
cago, involving  a  total  population  of  19,- 
659,440,  was  taken.  Of  this  population, 
the  mortality  for  twelve  months  in  manu- 
facturing and  medical  industries,  was 
15,136;  and  in  that  of  the  transportation 
and  agricultural  industries,  12,005.  Of 
this  population,  also,  643.07  hat  and  cap 
makers  per  100,000  succumbed  to  pul- 
monary and  respiratory  diseases ;  cigar 
and  tobacco  workers,  454.45  ;  and  mar- 
ble and  stone  workers,  398.73.  Other 
occupations  in  which  the  mortality  was 
very  high  were  those  of  quarrymen,  ma- 
sons carpenters  (one  carpenter  in  every 
1,212  of  all  the  carpenters  in  the  United 
States  was  killed  last  year),  brick  lay- 
ers, file  cutters,  cutlery  grinders,  plumb- 
ers, cab  drivers,  railroad  men,  glass  pol- 
ishers, bottlers,  garment  workers,  cattle- 
men, iron  workers,  painters,  dyers, 
printers,  enamelers  on  iron,  transfer 
makers,  label  stampers,  powder  makers, 
etc.,  etc. 

One  out  of  Each  Six  Hundred 

Last  year,  one  in  every  600  men  em- 
ployed upon  railroads  in  this  country 
was  killed.  In  all  3,200  railroad  em- 
ployees gave  up  their  lives,  and  40,000 
were  injured.  The  great  Williamsburg 
Bridge  spanning  the  East  River,  just 
above  the  Brooklyn  Bridge,  hanging  in 
its  network  of  cables,  brooding  over  the 
waters  like    some    great    deadly  spider, 
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cost  S(.'\'eii  lives  to  huild  and  an  untold 
number  of  s(.'ri(_)us  injuries.  I'liysically 
there  is  no  occupation  niiire  healthful 
than  bridge  liuildini;:  the  wurk  is  cdii- 
ducive  to  muscular  develdimient,  and  the 
free  play  of  the  air  in  high  places  a  wnn- 
derful  tonic.  Hut  accidents,  missteps, 
mistakes,  miscalculations,  have  their 
deadl}-  results,  nicire  rapiill\-.  if  not  more 
surely   than   any    disease. 

Rut  all  this  is  a  l)ra\-er,  mure  exhila- 
rating (line  might  alnmst  sa\' )  miirtalit\' 
than  will  tie  fun nd  in  the  dr\  ing  i  ir  nmnld- 
ing  room  of  some  pottery  factory.    Here 


Glass  Polisher. 

tile  air  is  filled  at  warious  limes  of  the  day 
— all  times  iif  the  da\.  most  likely — with 
choking  dust-ch.aids  that  cause  the  vis- 
itor to  sneeze  upon  entering.  The  whdle 
impression  is  one  api)al!ing  suggestinii 
"f  disease.  The  interiors  of  the  meaner 
sort  nf  ])i)tteries.  indeed.  ;ire  nothing 
mure  nir  less  than  sn  manv  cartoons  of 
disease,  and  effective  ones.  tno.  Fac- 
tor\-  inspectors  in  .-dl  large  cities  have 
had  laws  jiassed  ret|uiring  pro])er  ventila- 
tion .md  ninre  sanilar\-  and  hygienic  sur- 
riinn<lings  fnr  jintti-ry  workers;  ami.  as 
a  result,  llie  mnri,dil\-  in  the  past  ftw 
years  has  decreased,  lint  it  is  still  ab- 
normally high,  heaven  knows,  ])htliisis 
and  asthma  figuring  almost  excInsivcK'. 


.Mure  dangerous  even  than  this  occu- 
]iation  is  that  of  the  cutlery  grinder. 
Sanitation,  hygiene,  nor  aught  else  can 
ameliorate  his  lot:  for  hour  after  hour, 
\ear  after  year,  he  must  bend  over  his 
whirling  >tiiiie.  inhaling  a  mr)st  perni- 
cimis  dust  composed  of  equal  parts  of 
steel  and  stone.  A  swift-racing  pulmonary 
malady  is  the  result,  which  medical  men 
call  "grin<ler's  rot."  Science  ]iuts  forth 
no  Iiiipe  I'f  ever  combating  grimler's  rot 

SUCCessfulh". 

I'ile  cutlers  succumb  in  large  numbers 
til  lead  piiisiining  which  is  the  ap])anage 
nf  many  organic  diseases.  The  mischief 
with  tile  cutters  has  its  origin  in  the 
leaden  beds  ui)rin  which  the  implements 
are  prepared  fur  commercial  use.  Small 
jiieces  of  lead  find  their  way  into  the 
tlirnat  (ir  stnmach.  and  ]iitiable  results 
tolliiw.  Attempts  have  been  made  b}' 
philanthinpic  persons,  who  are  interested 
in  bettering  the  lot  of  factory  workers, 
111  find  some  substitute  for  these  leaden 
hie  beds  ;  but  thus  far  no  (ither  non- 
resistant,  non-elastic  substance  upon 
which  files  can  be  worked  has  l.ieen  dis- 
covered. 

Glass  polishers  suffer  also  from  the 
same  malady — lead  poisoning — and  their 
ranks,  as  a  consequence,  show  a  large 
mortality  year  by  year.  The  cause  lies  in 
the  fact  that  the  powder  with  which  the 
edges  of  the  glass  are  treated  contains 
seventy-five  per  cent  of  oxiile  of  lead,  the 
inhalation  of  which,  of  course,  cannot 
be  otherwise  than  baneful.  In  one  of 
the  largi,-st  glazier's  factories  in  the 
country,  the  proprietor  told  the  writer 
that  every  preciution  looking  towards 
the  he.'illh  of  the  emi)Ioyees  had  been 
taken.  To  demonstrate  this,  he  con- 
ducted the  \isitor  through  the  jilant. 
showing  the  electric  fans  in  the  polishing 
rooms,  the  ventilating  system  and  the 
like,     ^'et  he  loses  men  year  by  year. 

Lead  poisoning  claims  victims  in  manv 
other  trades  and  occupations.  The  white- 
lead  worker  is  prey  to  it.  and  so  also  are 
the  carriage  builder,  the  iilumber.  the 
painter,  tlv  d.yer.  the  enameler.  the  laljcl 
stamper. 

Workers  Do  Not  Worry 

"And  wh.it  do  \ciu  all  do  .about  it?" 
we  asked  ol  a  lorem.an  in  a  file  factorv. 


INDUSTRIAL   MARTYRS 


547 


FILE  CUTTER  AT  WORK. 
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"Xolliiiii:^'."  ho  rcplic'il.  "I  he  mm  sim- 
ply don't  think  ahonl  it,  tiiat's  all.  It's 
like  a  lircman,  i  L;ncss.  lie  knows  he 
is  in  a  (lan.ti'erous  calling,  utkI  knows  that 
.some  tlay  he  may  have  to  cash  in.  lUit 
he  sim])ly  .say.s,  "^'es,  it  i.s  a  dangcrijus 
hnsiness  ;  hut  very  likely  if  anyone  gets 
kille<l.  it  will  1>L'  "the  other  fellow.'  1  le 
doesn't  worry:  neither  docs  the  lile  man. 
It  ain't  natural  for  a  man  1o  think  that  he 
is  the  one  who  is  going  to  get  sick  at  file 
cutting;  it  will  l.)0  his  Ix-nch-mate.    See?" 


Brn.iiiN.,  Wi 


KS    AT    THf.IR    IIa/ARDOUS    WouK. 


.\rsenical  poisoning  rises  halefuUy  in 
the  lithographic  ]irinting  anil  |ia|ier- 
staining  trades.  The  production  of  the 
modern  .Sund.ay  supplements  and  oiher 
llaring  matti-r  necessitates  the  use  of  a 
line,  liriiU/'e  ]io\\(ler  consisting  of  copper, 
zinc,  and  o.  I  _'  per  cent  of  arsenic.  In 
the  various  processes  of  prep.iring  the 
paper  for  the  |inlilic,  such  ;is  mica  dnsl- 
ing,  satin  glazing,  llocking,  the  bronze 
dnst  arises  in  clouds,  working  sad  h.avoc 
with  the  h(.'allh  of  the  .-irlisaiis,  ami  more 
es|>eciall\'  is  this  the  c.ise  in  the  rooms 
where  tlu'  p.'iper  is  drieil.  rooms  lie;i\'\' 
with  lie.-it  and  noisome  with  a  nndliplic- 
i(\'  of  odors.  .\11  sorts  of  iliseases  lurk 
here,  hut  |iarliciil,-irl\  iihthisis  and 
bronchial  afflictions. 


Many  Workmen  Blinded 

Tlu'  \isitor  to  a  liottling  establishment 
is  liable  at  any  lime  to  be  startled  by  an 
explosion  of  more  or  less  force — bottles 
of  aerated  water  blowing  up.  Serious 
injiu'les  usuall\  attend  such  explosions, 
es]jecially  among  the  men  and  women 
w  ho  paste  the  labels  on  the  bottles.  I\Iany 
.an  eye  is  blown  out  each  year  in  the 
labeling  ri_>onis,  and  often  a  labeler  is 
totally  blinded.  There  were  13C)  acci- 
dents in  lioston  last  year  resulting  from 
the  explosion  of  bottles  filled  with 
aer.ali'd  w.'ittrs,  and  you  may  estimate 
from  this  w  h;it  the  ratio  must  have  been 
in  other  large  cities. 

How  Hatters  Pay  the  Toll 

Hatters.  bnckmakers.  wig-makers, 
suffer  and  die  from  multifarious  bron- 
chial and  pulmonary  ailments,  caused  bv 
the  inhalation  of  dnst  composed  largely 
ol  line  pieces  of  hair.  Hatters  are  also 
A'ictims  of  dye  poisoning  and  of  the  dis- 
ease germs  hidden  in  overheated  rooms. 
In  the  sweat-shops  of  Xew  York  City, 
w  here  huutlreds  of  thousands  of  garment 
\.orkers  are  luuldleil  in  a  comparatively 
lew  lilth\  J'^ast  .Side  garrets,  the  mor- 
l.alit)'  from  any  mimber  of  diseases  is 
sulficiinib'  high  to  gi\e  pause  to  those 
\\  h(^  love  to  prate  of  our  ultra-civiliza- 
tion. 

Tobacco  workers  are  prone  to  dcailly 
nervous  diseases.  "I  have  ne^•er  yet 
seen  a  tobacco  worker  who  is  not  a 
ner\dus  crank:  who  is  not  oft  in  his 
bead,"  comidained  the  owner  of  a  large 
llowcry  cigai'  factoiy.  "1  don't  know 
\\h\-  it  is  :  1  uscil  to  be  a  worker  mvself, 
and  1  ha\e  ni'wr  recovered  from  the 
effects  of  the  trailc.  I  lalf  the  time  my 
men  ;ire  ,away  sick  or  dying,  thev  are 
.always  ilbicmpercil  .and  tlighty,  and  a 
public  agitation  makes  idiots  of  them,  I 
diin't  know  the  reason,  as  T  said."  lie 
was  ;id\ised  to  consult  a  ])hysician  ami 
lind  out. 

The  toieman  in  ;i  stone-cutting  vard. 
wlu-n  (|Ue^tioned.  w:is  belter  informed 
;is  to  the  e\ils  of  his  trade. 

".See  tbosi'  dust-cliaids  ;dl  over  the 
\,ird."  he  s.aid — "Consumption  there!  and 
cjuick,  at  that." 


(649) 


;")50 


THE   TECHNICAL    WORLD   MAGAZINE 


Victims  of  the  Sub-way 

Prol>aIily  lliosc  wlm  use  the  siili\va\-  in 
Xcw  \oy\s  city  never  pause  tn  cimsider 
the  fact  that  in  llie  prucess  of  C( instruction 
there  was  a  victim  for  every  square  of 


anil  if  they  ever  were  known,  the}'  have 
loni;-   lieen    forgotten.     This  1)usy   world 
has  other  things,  vastly  more  important 
to  its  own  interests,  to  ponder  upon. 
The  average  working  life  of  an  iron 


DANGEROUS  WORK  ON  WILLIAMSBURG  BRIDGE. 


ground  aliovc  that  remarkahle  tunnel. 
Xot  every  victim  lost  his  life;  hut  some 
did,  .•unoug  them  a  prominent  contractor; 
and  unnihiTs  were  injured  permaueutl}'. 
(  )f  coursi.'  no  one  thinks  of  such  things; 
in  the  fu>l  place,   no  one  knows  tliem ; 


Worker  is  ten  or  lilteen  years  at  hest. 
with  good  chances  that  be  may  not  sm-- 
vive  this  period  of  usefulness  in  his 
tra<le.  If  he  cloes  he  must  turn  perforce 
with  wracked  antl  crippled  and  weak- 
ened  body   to    street-car    conducting   or 
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something  of  the  kind,  or  perchance  to 
begging.  Yet  buildings  must  rise,  and 
tens  of  thousands  of  men  are  willing — 
nay,  anxious — to  engage  in  the  work  of 
erecting  them.  All  we  can  do  is  to  be 
happy  we  are  not  of  their  profession. 

Divers,  too,  are  short-lived.  It  does 
not  help  the  functions  of  the  heart 
greatlv  to  work  for  hours  under  water 
at  a  depth  of  from  thirty  to  sixty  feet. 
Yet  there  are  plenty  of  divers  in  the 
country,  and  they  seem  happy  enough 
and  supremely  contented  with  their  lot. 


put  it  that  way.  In  the  great  powder 
mills  up  in  the  New  Jersey  mountains, 
men  are  blown  to  atoms  month  by  month 
to  the  end  that  their  fellow  men  may  be 
provided  with  the  means  of  exterminat- 
ing one  another.  And  out  on  the  Indiana 
flats  where  they  make  nitroglycerine  for 
the  oil-shooters,  three  plants  have  gone 
up  in  the  past  two  years. 

Short  Shrift  for  Steeple-Jacks 

Steeple-jacks  end  their  davs  violently 
as  a  rule.     Not  long  ago  pedestrians  on 


FOUNDATION  MEN  ENTERING  CAISSON. 


Death  in  the  Powder  Flash 

Going  through  Brooklyn  on  the  way 
to  Coney  Island  one  may  notice  rows  of 
queer-looking  zinc-sheathed  structures 
near  Homecrest.  Within  these  build- 
ings are  made  a  large  proportion  of  the 
fireworks  used  in  the  country.  Not  in- 
frequently the  neighborhood  is  startled 
by  a  series  of  detonations,  indications 
that  men  have  perished,  victims  to  the 
death  that  lurks  in  the  powder  flash. 
And  what  an  epitaph  for  the  fireworks- 
maker — he  died  that  his  countrymen 
might  play  with  firecrackers  or  Roman 
candles!    It  sounds  grotesque  when  you 


lower  Broadway,  New  York,  witnessed  a 
blood-curdling  sight.  A  flagpole  upon 
the  top  of  one  of  the  tallest  metropolitan 
buildings  had  rotted  and  was  ordered 
down  by  the  Board  of  Health.  For  a 
long  time  no  steeple-jack  could  be  found 
who  was  willing  to  shin  up  the  pole  and 
do  the  work.  The  use  of  the  customary 
staging  was  of  course  out  of  the  question 
because  of  the  condition  of  the  staff. 
Finally,  young  Hazen  Hughes,  a  steeple- 
jack of  international  reputation,  accepted 
the  risk.  Up  he  climbed  with  his  saws 
and  tackle  while  Broadway  craned  its 
neck  and  thrilled.     He  cut  of?  a  four- 
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HAZEN  HUGHES.  STEEPLE] ACK.  AT  WORK.' 
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foot  section  from  the  top  of  the  pole, 
and  was  sawing  away  at  the  other  sec- 
tion when  part  of  the  tackle  in  which  he 
was  slung  gave  way.  The  jack  fell 
downwards  hanging  by  his  legs.  The 
crowd  below  surged  in  frenzied  horror. 
As  they  looked,  however,  the  steeple- 
jack righted  himself,  and  went  calmly 
on  with  his  work. 

The  sappers  and  miners  and  others 
who  prepare  the  foundations  of  large 
buildings  or  bridges  and  the  like,  are 
notably  short-lived.  Their  work  carries 
them  in  places  far  below  ground  or  vmder 
water,  where  the  overhead  walls  must 
be  kept  up  by  pneumatic  pressure.  Some- 
times this  pressure  is  ten  feet  to  the 
square  inch,  sometimes  more.  Work- 
men must  enter  these  subterranean  or 
sub-aqueous  tunnels  through  air-locks 
or  caissons,  by  means  of  which  they  en- 
counter an  air-pressure  equal  to  that  in 
which  they  must  work.  Standing  at  the 
entrance  to  the  hole  under  the  Nortli 
River  betvveen  New  York  and  New  Jer- 
sey, the  writer  saw  three  men  brought  to 
the  surface,  suffering  from  the  dreaded 
"bends."  The  "bends"  result  from  the 
forcing  of  blood  into  cells  of  the  body 
designed  for  other  purposes,  by  the  high 
air-pressure.  Often  the  malady  is  fatal, 
but  not  so  often  as  is  the  caisson  disease, 
to  which  these  men  are  also  liable. 

Fate  of  Human  Flies 

Perhaps  no  band  of  men  in  the  world 
suffer  such  constant  injuries,  if  not 
death,  as  the  corps  of  building  wreckers 
to  be  found  in  every  large  city.  They 
visit  a  building  which  has  been  gutted  by 
fire,  the  tottering  walls  of  which  are  still 
standing,  and  which,  accordingly,  are  a 
menace  to  pedestrians.  It  is  the  business 
of  these  wreckers  to  pull  the  walls  down, 
and  a  half-hour  spent  watching  them  at 
this  work  brings  the  quick  thrill  as  noth- 
ing else  in  our  hum-drum  urban  civiliza- 
tion can.  They  swarm  over  the  swaying 
walls  with  reckless  impunity,  fastening 
ropes  here  and  there,  preparing  for  the 
long  and  strong  pull.  Frequently  the 
walls  go  in  simply  because  of  the  weight 
of  the  men  at  work  upon  them.     The 


bodies  are  dug  out  of  the  mass  of  iron 
and  brick,  and  the  work  goes  on  as  if 
nothing  had  happened. 

Year  by  year  grows  the  death-roll  of 
industrial  martyrs.  In  the  matter  of  gain- 
ing a  livelihood,  the  impression  is  forced 
upon  us  that  peace  is  more  dangerous 
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I  uLAcco  Workers. 

than  war.  The  question  arises :  Why  do 
men  and  women  engage  in  such  occupa- 
tions of  hazard?  Ah,  why?  The  ques- 
tion formulates  its  own  answer.  They 
are  necessary  to  the  life  of  the  civilized 
world,  and  necessity  knows  no  law  of 
safety,  of  health,  or  of  anything  else. 
Life  to  e.xist  must  destroy  life ;  and  the 
fittest  survive.  Man  may  not  choose  his 
occupation ;  at  least  the  majority  of  man- 
kind may  not.  Fate,  environment — what 
not? — puts  these  industrial  martyrs 
where  they  are ;  and  only  from  age,  ill- 
ness, or  accident  may  they  turn  to  some 
less  strenuous,  less  dangerous,  and  al- 
ways less  gainful  occupation.  Many  de- 
scend to  that  sad  lot  of  those  who  are 
described  as  having  no  settled  employ- 
ment. It  is  from  such  ranks  that  street 
sweepers,  cab  drivers,  and  the  like  are 
recruited. 


By  Hutert  M  Bl^iimEr 


nil's  poem  ivas  ivrittcn  on   i  oooi-'iiis  ti  our  Mi  xi-  o  .ni  AUoi   goj.    "  .\'/>r."  the  fa f you  o/  it'orhcrs  hi  tlio  pi.<  iolts 
nol.ili,   a   nwnstrons  creature  loith  sil:-er  teeth  a  ii:t  ^:'IJ  eyes  ~  "  si.iteeii  to  one" — aiui  ivitll  simian  hands  an.l  ,'eet- 


Hideous  god  of  Aztec  mould, 
God  of  silver  and  of  gold, 
Body  carved  of  molten  stone 
From  the  ancient  craters  thrown. 
Sightless  eyes  that  only  flash 
With  the  gleam  of  yellow  cash, 
Rows  of  polished  silver  teeth 
In  the  horrid  grin  beneath, 
Feet  prehensile  as  your  hands. 
Made  to  grip  like  iron  bands  — 
Xipe,  squat  in  silence  calm, 
With  your  chin  upon  your  palm. 
Tell  me  what  your  soul  would  say 
To  the  people  of  to-day ! 


"  Tis  not  that  I  represent 

Money  in  its  true  intent, 
"  The  reward  of  toil  and  care, 

Measure  of  the  load  ye  bear, 
"  Helper  of  each  noble  plan. 

Means  of  good  to  fellow  man. 
"  'Tis  not  that  I  held,  forsooth, 

In  my  face  a  hidden  truth. 
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'That  a  mystic  ratio  lies 

In  my  metal  teeth  and  eyes — 
'No;  my  hideous  truth  is  plain. 

'Tis  the  lawless  lust  of  gain, 
''Tis  the  soulless  greed  of  pelf 

That  ye  witness  in  myself. 
'Eyes  that  see  nor  wrong  nor  right 

Are  my  golden  orbs  of  sight; 
'Words  of  falsehood  and  deceit 

To  my  silver  teeth  are  sweet; 
'  My  four  hands  are  made  to  clasp 

All  that  falls  within  their  grasp. 
'  Idol  of  the  money-mad, 

Like  to  me  are  good  and  bad; 
'  Earless,  1  can  hear  no  cry 

Wrung  from  souls  m  misery. 
'  Old  am  I,  yet  ne'er  before, 

Had  I  servile  followers  more; 
'  Never  more  than  I  to-day 

Hold  subjected  to  my  sway." 

True,  thou  hideous  mould  of  sin, 

Yet  the  world  thou  livest  in 

Soon  thy  sway  shall  overturn; 

And  the  money-mad  shall  learn 

That  the  sweetest  joys  of  life 

Come  not  with  the  frenzied  strife. 

Come  not  with  the  burning  lust 

For  the  gleam  of  shining  dust. 

In  the  world  that  is  to  be, 

Worshipers  shall  turn  from  thee; 

Thy  dominion  shall  give  o'er ; 

MAN  shall  count  for  more  and  more; 

And  before  the  light  of  day, 

Xipe's  slaves  shall  slink  away. 


WHALER  PREPARING  TO  FIRE. 
Two  whales  are  visible  below. 


Hunting  the  Great  Racer  Whale 

How  Modern  Science  has  Driven  Out  Old  Romance,  and    Now   Makes   Extract 
of  Beef  and   Condensed  Mill*  out  of  Whale  Products 


By  P.  T.  McGRATH 

Si.  Johns.  Niwt<niinn.iini,  Coi  Msi.uiuiiiil  of   Thk  Te(  iiNifAi.  W..Ki,n   MA.,A-nNE 

Tl  1 1'.  ila\  s  111"  tlic  old  tinu'  whaliii-  l.i  >LT\icc  as  cnastwise  lnmlier-Inc;g'ers. 
Ilirl,  when  ni(ire  than  two  hnn-  'J'hc  caplains  ihnl,  ami  with  thcni  van- 
(liad  hill-riL;i;x(l  ships  saiK-il  unt  ishcil  a  wnrld  df  nmiancc  ami  adventure. 
lit  New  r.edliiiil  harhdi-  on  Xi  >  men.  in  nn  time,  more  trulv  th.in  tlie\'. 
three-  ami  tonr-\ear  \oya,i^es  to  the  most  "went  down  to  the  sea  in  ships." 
(list.ant  and  d,-m.L;ei-oirs  se.as,  were  o\'er  I'.nl  when  the  ]>ennant  of  the  last  olil- 
niore  than  half  ;i  eentnry  a;;o.  The  time  whalin;;-  ship  w.as  hanled  down  for- 
rii^-ht  or  (  ireenl.iml  whale  of  ihe  .\retic  e\er.  there  still  prondh'  swam  the  oceans 
w.aters — with  his  mouth  fnll  of  whale-  the  vast  rorqual  or  racer  whale,  L;reatest 
lione — and  his  cinisin.  the  sperm  whale  of  all  his  miL;'hl\  kin.  To  the  sailinjj  fleet 
of  tropical  w.aters.  hearing-  in  its  head  of  the  old  days,  the  ron|ua!  was  an  al- 
the  iirecions  spermaceti,  \\ere  practically  nmst  impossihle  prize,  hecanse  of  its  tre- 
exterminated  li\-  those  .all  daring;',  iron-  )iiendons  speed.  It  was  praclicalh'  un- 
nerved. keeii-e\  ed  >aukee  skippers.  mokvi,d.   ami    multiplied   e,\ceedin;.;l\'   in 

ho(h   -Xnrth  .\llautie  .and   Pacific  waters. 
ri^e  0\<len  Days  U   was   the  .ahnml.iuce  of    this    levia- 

Theii-  splendid  ships,  the  . //;)//('  />..  the  than.    me.i^uriuL;    i)0    feet    in    lens;tli    and 

Mary  Jaiir.  the  lihir-l:\\'ii  Siisiiii — threat  weiohini;-  almost  as  nianv  ton.s — hnlking- 

lovers  of  their   wi\es    and    sweethearts.  lar,i;er  ih.an  a  whole  hcril  of  elei)hants — 

were  this  race  of  L;i'ntlemen  .adventurers  which  was  the  inspiration  of  the  modern 

— rotted  at  the  wharves  or  were  degraded  w  lualinj.;  industry. 
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Modern  whaling  is  scientific,  business- 
like, tremendously  deadly,  stripped  of 
most  of  its  ancient  romance,  and  yet  re- 
taining many  features  which  must  thrill 
the  lover  of  adventure. 

The  Modern  Hunt 

Where  your  old-time  whaler  set  forth 
on  a  voyage  round  the  Horn  in  a  sailing 
ship,  your  modern  whale-hunter  darts  out 
no  more  than  thirty  miles  from  shore  in  a 
swift,  powerful  steamer,  and  is  usually 
back  again  at  his  dock  before  nightfall. 
Where,  of  old,  the  man  in  the  bow  an- 
swered the  lookout's  shout  of  "There 
she  blows!"  by  hurling  a  harpoon  with 
all  the  strength  of  his  good  right  arm, 
the  up-to-date  whaling  captain  aims  and 
fires  a  small  cannon,  which  buries  an  ex- 
plosive harpoon  in  the  vitals  of  his  prey. 
Where  the  whaler  of  1820  simply  towed 
his  prize  alongside  the  ship,  and  tried  out 
the  oil,  removing  the  whalebone  and 
spermaceti,  but  leaving  all  the  rest  of  the 
great  body  as  food  for  sharks,  the  hunter 
of  the  present  day  takes  the  captured 
cetacean  swiftly  back  to  the  "whale  fac- 
tory," where  it  is  drawn  out  of  the  water 
onto  the  "flensing"  platform,  and  every 
scrap  of  its  huge  carcass  manufactured 
into  some  article  of  commerce. 

It  was  Sven  Foyn,  a  famous  Norwe- 
gian whaleman  of  the  old  days,  who  later 
invented  the  bomb-headed  harpoon  and 
suggested  the  use  of  swift  steamers  for 
chasing  the  speedy  racer  whale.  It  cost 
him  five  years'  time  and  $35,000  to  per- 
fect his  invention ;  and  it  was  only  in 
1897  that  modern  whaling  methods  were 
introduced  along  the  Newfoundland 
coast,  where  now  there  are  17  "whale 
factories,"  each  with  the  single  steamer 
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A  Whaler  Towing  Home  Her  Kill. 


A  Whaler.  Showing  the  Gun  on  Her  Bow. 

to  which  it  is  restricted  by  law,  and  a 
working  force  of  from  80  to  100  men. 
The  total  capital  invested  is  more  than 
$1,500,000;  and  the  industry  ranks 
fourth,  in  the  value  of  its  products, 
among  the  marine  pursuits  of  the  hardy 
islanders. 

A  "whale  factory"  is  always  located  in 
some  scantily  populated  seacoast  harbor ; 
for  the  odors  that  rise  from  the  chimneys 
when  a  whale  is  being  tried  out,  would 
speedily  arouse  an  urban  population  to 
mob  violence.  The  steamer  is  a  stout 
little  craft  of  lOO  tons'  burden,  capable  of 
making  12  knots  an  hour  ;  and  is  strongly 
built  and  braced  to  enable  it  to  withstand 
a  chance  blow  from  the  mighty  flukes 
of  a  maddened  leviathan.  Usually  a 
single  shot  from  the  harpoon  gun  results 
in  speedy  death ;  but  occasionally,  when 
the  weapon  fails  to  strike  a  vital  point, 
the  frenzied  monster  will  career  wildly 
about  the  ocean  for  hours,  dragging  the 
ship,  with  engines  reversed,  over  the 
water  like  a  cork. 

Most  desperate  and  dangerous  of  all 
marine  monsters  is  the  hump-back  whale. 
When  wounded  the  hump-back  will 
charge  the  ship  and  attempt  to  destroy 
it,  there  being  a  case  on  record  where 
a  small  Norwegian  whaler  was  sunk  and 
all  hands  lost  in  such  an  encounter,  while 
another    steamer   had    a    narrow    escape 
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THE  WHALE  WITH  THE  FIN   DRAWN   OVER. 
In  repose  the  fin  lies  ay.iinsl  his  si'le. 
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from  a  similar  fate  not  many  months  ago 
in  Newfoundland  waters. 

On  one  occasion  an  unusually  powerful 
"bull"  blueback,  harpooned  in  a  non-vital 
spot,  towed  a  whaler  for  26  hours  around 
Placentia  Bay,  doubling  back  and  charg- 
ing the  ship  repeatedly  and  requiring 
three  harpoons  to  dispatch  it.  Another 
time  a  humpback  made  a  14-hour  fight 
against  a  whaler  off  Cape  Race,  the 
ship's  winch  being  demolished  by  the 
furious  tugs  the  creature  made  as  it  tried 
to  rid  itself  of  the  harpoon.  A  third  in- 
stance was  where  a  whaler,  having  shot 
one  "fish"  just  before  sundown,  trans- 
fixed another  soon  afterwards,  and  spent 
the  whole  night  in  a  most  perilous  fight 
with  his  two  victims,  whose  diverse 
movements  frequently  threatened  to  over- 
turn the  vessel. 

When  a  whale  is  harpooned,  he  usually 
"sounds,"  or  dives  downward  until  he 
can  go  no  further.  The  rope  attached 
to  the  harpoon  is  drawn  out  through  the 
ship's  hawse-pipe  so  fast  that  the  chafing 
causes  the  woodwork  to  smoke,  and  it 
has  to  be  sluiced  with  sea-water  at  in- 
tervals to  prevent  combustion.  The 
wounded  monster  next  bounds  upward, 
and  projects  himself  clear  out  of  the  sea, 
bellowing  madly  the  while,  and  falling 
back  into  the  brine  with  a  noise  resem- 
bling thunder.  Then  he  races  off 
furiously  over  the  ocean,  towing  the  ship 
behind,  and  diving  or  rising  at  intervals, 
until  exhausted,  when  the  whaler  can 
approach  and  finish  him.  A  full-grown 
fish,  if  not  vitally  hit,  can  tow  the  ship 
for  hours,  and  may  often  'equire  a  second 
shot  to  give  him  his  quietus.  This,  how- 
ever, is  more  often  done  by  launching  a 
boat  with  two  or  three  men,  who  row  up 
to  the  spent  victim  and  pierce  him  to  the 
heart  with  a  thrust  from  a  sharp  spear, 
when  he  sends  up  a  last  spout  of  spray 
and  blood  and  expires. 

The  Explosive  Harpoon 

This  harpoon,  which  is  the  modern 
whale-hunter's  chief  reliance,  is  a  truly 
murderous  weapon,  six  feet  in  length 
and  strong  in  proportion,  made  chiefly 
of  malleable  iron,  and  admirably  designed 
for  the  slaying  of  the  immense  creatures. 
Its  most  striking  feature,  next  to  the 
bomb-head,  which  is  operated  by  a  time- 
fuse and   explodes   in  the  vitals  of  the 


whale,  is  the  anchor-like  device  that  pre- 
vents the  harpoon  "drawing"  out  of  the 
body  again  under  the  terrible  strain  of 
the  wounded  monster's  frantic  efforts  to 
free  itself.  This  consists  of  four  hinged 
barbs,  which  lie  along  the  shaft  before  it 
is  fired,  but  which  are  forced  apart  and 
imbed  themselves  in  the  whale's  body 
after  he  is  hit,  so  that  if  the  prize  es- 
capes— which  sometimes  occurs — it  is 
only  by  breaking  the  rope. 


Whaling  Harpoon  Before  it  is  Fired,  Showing  Ex- 
plosive Head  and  Bares  Closed. 

When  "fish"  are  numerous  and  there 
is  a  chance  of  killing  more  than  one  in  a 
day,  a  novel  method  is  adopted  with  the 
first  victim.  When  it  is  seen  to  be  dead, 
a  hole  is  bored  through  its  back  into  its 
stomach  and  air  is  pumped  into  it  by  a 
pipe  from  the  steamer's  engines,  until  it 
is  inflated  like  a  great  balloon.  The  ori- 
fice is  then  closed  with  a  wooden  plug; 
and  a  man  is  left  alongside  in  a  small 
boat  to  establish  ownership  while  the 
whaler  steams  off  in  quest  of  other  prey. 
As  many  as  five  whales  have  been  killed 
by  a  ship  in  one  day  ;  four  is  not  an  un- 
usual "bag ;"  and  threes  and  twos  are 
commonly  got.  A  single  ship  killed  22 
in  a  week;  and  the  record  year's  work 
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"FLENSING"  THE  WHALE. 

for  one  is  258 — an  aniazinq'  nuniln-r 
when  it  is  rcnienihered  tliat  on  stormy 
days  it  is  impossible  to  cruise  at  all.  as 
the  spra)  s  liury  the  ijun  ;  ami  that  during 
the  winter  months  hshint;"  is  ahandimed. 
During  that  period  the  whales  "strike 
otT"  the  coast  to  escape  the  ice  tloes.  to 
which  the  rorquals  are  not  partial,  beini; 
in  this  respect  unlike  their  arctic  congen- 
ers, whose  haliitat  is  now  the  remotest 
section  of  Iluds<in's  Bay  and  the  chan- 
nels which  strike  ii' irth  fmm  its  farthest 
hounds  into  the   I'olar  Sea  itself. 


his  hide,  with  its  attach- 
ment I  if  rich,  creamy 
fat  several  inches  thick. 
is  removed  with  the  aid 
(.)f  peculiar  knives  with 
curvefl  blades  an<l  k  pug 
handles.  A  whale  is 
"llensed"  in  long  strips 
or  "blankets,"  from 
head  to  tail,  the  fat 
lieing  torn  from  the 
llesh  by  means  of  a 
winch  and  a  wire  rope. 
The  "blankets"  are  then 
cut  \\\^  into  chunks  a  foot 
sipiare,  which,  in  turn, 
are  fed  to  a  "sheer" — a 
machine  that  separates 
the  fat  into  thin  rashers 
like  bacon,  which  i.lrop 
mtd  the  trays  of  an  endless  belt-conveyor 
and  in  tliis  form  are  carried  to  the  boilers. 
Here,  by  means  of  steam  heat,  the  oil  is 
(.'xpressed  froui  the  fat.  The  meat, or  flesh, 
of  the  whale,  is  next  removed,  the  choice 
cuts  being  placed  in  cold  storage  to  be 
smoked  or  ectoked  for  brawn  or  sausage, 
and  the  next  quality  going  to  the  room 
where  "extract  of  beef"  is  prepared.  Of 
course,  only  freshly  killed  whales  yield 
meat  for  these  purposes,  and  it  has  first 
to  be  specially  steamed,  to  get  rid  of  its 
oil,  before  it  can  be  so  used. 


A  Whale  Factory 

Wlicn  the  <la\'s  kill  is 
complete,  the  prizes  aie 
toweil  back  to  the  h;ii- 
li(ir  where  the  facl<  iry  is 
situated.  This  cmisists 
of  a  si'ries  of  buildings, 
for  refining  the  oil. 
manufacturing  the  gua- 
no and  other  products, 
and  storing  the  market- 
able commodities  real- 
ized. The  f.'ictory  is 
built  at  the  \vatersi(k' : 
and  friim  it  a  long,  sl;uit- 
ing  wh.arf  extends  nut 
under  water,  1  p  ihis 
incline.  li\'  me:ms  nl 
sti'Ul  chains  f.-istencd 
riiund  its  t.'iil,  e;ich  li'\i 
ath;m  is  drawn  to  the 
"llensing"    place,     where 


WHALE   FACTORY. 
Manager.  Assistant,  aud  Boilers. 
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The  best  g;racles  of  whale  oil  are  used 
in  making  high-class  soaps,  ointments, 
and  other  preparations ;  the  inferior 
grades  are  in  general  demand  in  tan- 
neries. The  guano  finds  its  chief  market 
in  the  Southern  States,  where  it  is  em- 
ployed extensively  in  fertilizing  the  cot- 
ton plantations.  The  meat,  smoked  or 
salted,  is  being  introduced  in  New  York 
and  other  seaport  towns  of  the  Atlantic 
coast,  where  Poles,  Huns,  and  other  peo- 
ples are  coming  to  use  it  extensively,  and' 
is  also  being  shipped  to  the  West  India 
Islands.  The  Japanese  are  also  partial 
to  whale  meat,  and  it  is  hoped  to  be  able 
to    export    it    in    various    forms   to    that 


used  largely  on  board  merchant  ships 
and  for  outing  purposes,  as  it  has  all  the 
advantages   of  metal    ware   without   the 


Whale  on  Flensing  Slip. 

country.  The  sausages,  brawn,  and  ex- 
tract will  be  offered  for  world-wide  con- 
sumption, being  decidedly  palatable  and 
appetizing ;  and  the  glue  is  most  success- 
ful as  a  commercial  product,  being  turned 
out  either  in  bottles  or  barrels,  as  desired. 
The  "crockeryware" — which  is  obtained 
by  shredding  the  bones  and  macerating 
them  with  chemical  substances  the  com- 
position of  which  is  a  trade  secret,  the 
resulting  mass  being  pressed  into  various 
shapes  in  moulds,  is  so  tough  and  sub- 
stantial that  fire,  hot  water,  or  rough 
handling  will  not  injure  it,  and  it  can 
be  damaged  only  by  smashing  it  with  an 
axe.     This  ware,  it  is  expected,  will  be 


The  Head  of  the  Whale. 

weight.  If  the  experiments  now  being 
conducted  for  saving  and  utilizing  the 
milk  from  the  lacteal  glands  of  the  female 
whales — as  a  new  brand  of  condensed 
milk — are  successful,  this  will  become  an 
important  branch  of  the  business,  as  a 
single  fish  yields  several  barrels  of  this 
rich  fluid,  and  up  to  the  present  it  has 
chiefly  been  diverted,  with  the  blood  and 
juices,  into  the  glue  or  guano  tanks. 

So  important  has  the  whaling  industry 
become  that  the  Newfoundland  Govern- 
ment has  taken  measures  to  regulate  its 
prosecution  and  prevent  the  excessive  de- 
struction of  the  whales  so  that  the  busi- 
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The  Last  of  the  Whale. 
Boys  cutting  up  the  skeleton  bones  for  the  crockery- 
ware  plant. 

ness  may  be  a  permanent  one.  Each 
factory  must  obtain  a  license,  which  costs 
$1,500  a  year;  factories  must  at  least 
be  fifty  miles  apart,  and  only  authorized 
methods  and  appliances  may  be  used. 


Canals  We  Must  Dig 


Several  Vast  and  Important  Problems  which  the  Coming  Generation  of  Hydraulic 

Engineers  Must  Solve 


By  AUSTIN  BIERBOWER 


Tins  natinn  rci|uircs  tlii.'  con- 
struction of  six  great  canals  to 
facilitate  its  cnnimerce.  and  gi\'e 
its  navy  free  nicivenient  tn  points 
of  advantage.  Each  one  would  sa\'c 
some  of  our  vessels  hundreds  of  miles  in 
making  their  usual  routes.  This  would 
greatly  lessen  freight  and  save  time  in 
the  transportation  of  goods:  and  in  or- 
der t(i  meet  the  competition  of  the  world. 


Canal  Connkctin*;  Lakes  Ekif,  and  Micmii.as. 

we  must  soon  take  advantage  of  cuir  np- 
])ortunties  in  this  line. 

(  )ur  ciiuntry  is  nut  favorahly  shajied 
for  navigatinn.  W'e  ha\e  few  hays  in- 
denting (lur  ciiast,  SI  I  that  nur  \Tssels 
nnisl  sail  very  long  distances.  It  is  all  the 
more  imjiortant.  therefore,  to  make  the 
most  iif  what  we  have. 

Panama  Canal  is  First 

The  first  canal  U>  he  constructed  is  the 
Panama.  .\s  this  is  already  imcU'r  way, 
and  has  heen  much  discussed,  it  is  not 
iiecessar\-  to  ilwell  mi  it.  When  this  great 
w.iterwa\'  is  hnislied,  we  shall  he  spareil 


the  necessity  of  sailing  around  the  vast 
ciintinent  nf  Sriuth  America  in  passing 
hetween  our  .Atlantic  and  Pacific  sea- 
he  lards,  or  in  going  to  .\sia. 

.\nother  canal  of  vast  importance 
which  should  smiii  he  undertaken,  will 
run  across  the  lower  peninsula  of  .Michi- 
gan from  Lake  .Michigan  to  Lake  Erie. 
This  would  have  to  be  aliout  200  miles 
long,  l.uit  its  constructi<:in  would  he  great- 
ly facilitated  h\-  utilizing  the  channels 
of  several  rivers.  Idle  laiKl  is  nearly  level, 
so  that  it  woulil  not  he  e.\|:)ensive  either  to 
Construct  or  to  operate.  When  finished 
it  Would  shorten  the  distance  between 
Chicago  and  I'.nlTalo  I>\  400  miles.  \'es- 
sels  nuist  now  s.iil  the  wdiole  length  of 
Lake  iMichigan  and  Lake  I  Inron  to  reach 
Lake  Erie,  coming  hack  almost  to  their 
starting  pi.iint. 

Water  Communication  with  Nev/  York 

1  his  canal — witli  the  jiroposed  one 
hereinafter  mentioned,  from  Chicago  to 
the  .Mississippi — will  give  water  com- 
munication from  Xew  York  throughout 
the  greater  ]iart  oi  the  West  ;  and  through 
it  our  vast  grain,  coal,  and  lumlier  trade 
can  be  carried  on  at  greatly  reiluced  cost. 
The  millions  that  would  he  spent  in  con- 
structing it  woulil  soon  l)e  repaid  in  the 
■'idvantages  of  short  and  cheap  water 
communication  between  the  West  and  the 
l"„ist.  Idiis  is  a  ])ublic  improvement 
which  should  early  receive  the  attention 
of  capitalists  and  of  the  '  'mvi'mment. 

Great  Lakes  to  Mississippi 

Two  other  canals  would  naturally  con- 
nect with  this  in  time.  (  )nc  is  the  canal 
from  (  hic.ago  to  the  M  ississip])i.  just 
mentioned,  to  be  constructed  by  deepen- 
ing the  Chicago  Drainage  l';ui;d  and  the 
1  )esplaines  ;ind  Illinois  rivers,  or  b\  a 
shorter  cut  to  the  Mississippi  h\  w:i\'  of 
the     Hennepin     route     running     direcll\' 


CANALS    WE    MUST    DIG 


563 


west_from  Chicago.     This  canal  would 
unite  the  Great  Lakes  with  the  Missis- 


The  Enlarged  Erie  Canal. 

sippi,  and  furnish  a  continuous  waterway 
from  New  York  to  New  Orleans.  With 
the  connecting  rivers,  it  would  also  run 
waterways  all  through  the  West,  so  that 
our  vessels  could  sail  over  almost  the 
whole  country.  This  canal  would  not 
be  expensive,  since  the  most  difficult  part 
has  already  been  built  at  an  expense  of 
$40,000,000,  through  the  divide  which 
separates  the  waters  of  the  Lakes  from 
those  of  the  Gulf.  Much  of  the  remain- 
ing construction  would  run  through  the 
channels  of  existing  rivers.  The  value 
of  this  water  route  would  be  enormous, 
in  affording  cheap  transportation  for 
goods  and  establishing  permanent  com- 
petition with  the  railroads. 

A  Larger  Erie  Canal 

The  other  canal,  which  will  connect 
with  the  two  preceding,  is  the  Erie,  which 
the  State  of  New  York  has  undertaken 
to  deepen  and  widen  at  an  expense  of 
more  than  one  hundred  million  dollars 
so  as  to  be  made  available  for  large  ves- 
sels. This  is  necessary  in  order  to  pre- 
vent the  diversion  of  much  of  our  lake 
traffic  through  Canada  by  way  of  the  St. 
Lawrence  river.  It  will  also  furnish 
short  communication  between  the  whole 
eastern  coast  of  the  United  States  and 
the  Great  Lakes.  Our  vessels  cannot  af- 
ford to  sail  hundreds  of  miles  out  of  the 
way  around  Nova  Scotia  and  New 
Brunswick  to  get  into  the  St.  Lawrence. 
It  would  also  shorten    by    hundreds  of 


miles  the  distance  from  the  Atlantic  to 
the  Great  Lakes  over  any  route  possible. 
The  distance  may  be  still  further  short- 
ened by  starting  the  main  channel  of  the 
canal  from  Oswego,  or  from  some  other 
point  at  the  eastern  end  of  Lake  Ontario, 
instead  of  from  the  Niagara  river. 

Canal  Around   Niagara  Falls 

It  is  possible  that,  in  connection  with 
this  canal,  we  may  have  to  dig  another 
around  Niagara  Falls  on  the  American 
side  from  Lake  Erie  to  Lake  Ontario, 
in  order  to  render  us  independent  of  the 
Welland  Canal  on  the  Canadian  side. 
Possibilities  of  canal  construction 
through  the  State  of  New  York  are  very 
great,  and  the  problem  is  to  make  the 
most  advantageous  connection  between 
the  Lakes  and  the  seaboard. 

Another  canal  which  we  must  some 
time  build,  is  across  the  peninsula  of 
Delaware  and  the  eastern  shore  of  Mary- 
land, between  the  Chesapeake  and  Dela- 
ware bays.  This  will  put  Baltimore 
nearly  300  miles  nearer  Philadelphia  by 
water,  and  save  200  miles  between  Bal- 
timore and  European  ports.     It  will  also 
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Canal  between  Chesapeake  and  Delaware  Bays. 

save  the  same  distance  between  that  city 
and  all  American  ports  north  of  Vir- 
ginia. By  the  construction  of  such  a 
canal,  we  shall  bring  most  of  our  com- 
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iiKTce  oil  w  atiT  200  niik-s  nearer  the  s^reat 
West.     This  will  cheapen  the  transi)orta- 
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linn  I  if  freiohl.  and  sjreatly  aid  in  trans- 
ferriiiL;'  the  shi|»  nf  c  mi'  nav\  from  nne 
1)1  h1\  lit  water  til  amitlni'.  This  canal 
can  lie  cut  Ihrnnj^h  a  le\el  ciunitry  at 
small  expense,  as  part  nt  it  will  he 
throiiLjh  the  channel  nf  a  river. 

To  Make  Florida  an  Island 

.\nritlii_r  canal  nf  still  Greater  inipnr- 
tance  which  reipiires  coiistrnctinn,  is 
acrnss  the  nnrthern  |iart  nf  the  penin- 
sula nl  I  Inrnla.  Such  .a  canal  wi  add  save 
71  111  miles  lietwten  \'cw  i  Irleans  and  New 
^'nrk.  and  almnt  the  same  distance  he- 
t\\ei.'u  nur  ntlu-r  (  lulf  and  Atlantic  cities. 
.Must  ves.sels  hetwcen  these  |inrts  nuist 
iinw  L;n  twn  da\  s  nut  nf  their  way:  and. 
when  time  is  sn  impnrtant  and  the  ci  1st  nf 
se.i  transpni'tatinu  sn  i^rc-at.  this  caunnt 
fnrexer  he  endured.  Ilnrida  i^  level,  anil 
sn  can  he  cut  wUhnnl  much  diiricull\  or 
expense:  .uid  there  are  snme  streams 
which  cnuld  he  utilized  fnr  part  of  the 
rnute. 

riicse  c:inals,  hesides  facilit.it iuL;  the 
ninxcments  of  nur  cnmmerci'.  wnuld  dc- 
vtlnp  p;irts  nf  the  country  which  .ire  now 
almost  hnpelessK'  isolated  in  the  iutei'inr. 
ami  wnuld  m:ike  ns  far  nmrc  formid.ahle 
as  :i  se;i  ]inwci-.  \\  ere  the\'  all  cnnstruct- 
ed.  the  whnle  cnnrse  nf  Ir.ide  wnuld  h;i\'e 
tn  he  re:ii'r:mL;(d.  Alillinns  nf  |nn^  nf 
treii^ht  wnuld  i;n  h\'  w.'iter  which  unw  i;"n 
hv  r;ul.  With  the  Atlantic  and  l';ic-itic 
nce;ins.  the  '  iul  I  n|  Mexici  1.  and  the  •  ireat 
1  .:ikes,  ;nid  with  Inu!,;'  n.avi,i:;ahle  rivers 
and  h:i\s  runnini,;  inin  these,  which  may 
he  I'lmnected  iulii  nne  svstem,  Inrmiui^ 
;i  netwnrk  <>{  waters  nvi;r  nur  v;is(  aiea. 


we  have  ennrmous  possibilities  of  com- 
numication  and  transiiortatii.in  which  we 
have  har<lly  l)t\i;iin  tn  develop:  and  these 
S'reat  internal  im])rnvenients  shnuld  fur- 
nish our  next  puhlic  undertakings. 

A  Great  Mexican  Project 

Two  other  canals  luar  nur  liordcrs, 
which  would  akn  L;ieatly  affect  our  com- 
merce, may.  with  advantag'e,  be  built  in 
time.  (  )rie  is  ;i  canal  across  the  penin- 
sula of  jjiwer  ( ';difnrnia,  connectine;;  the 
(iulf  of  C'alifornia  with  the  I'acific  ocean. 
This  would  sa\'e  the  penple  nf  nnrth- 
western  ]\rexicn  i.joo  miles  in  reachinjj; 
the  cnast  of  California  liy  water.  Were 
that  ]inrlinn  nf  Mexicn  a  part  of  the 
I  nited  States,  the  canal  would  soint-  lime 
he  hihlt,  nntwithstandint;-  an  elevated 
ridL;e  that  would  have  to  be  ]iierced  at 
.L;reat  expense,  ddie  .Mexicans,  however, 
with  their  lack  of  enterprise,  may  not 
feel  tlu-  need  of  it  sufficientlv  to  under- 
take .'inNthiui^'  so  threat  or  so  costh". 

.\  ninre  important  enterprise  would  he 
a  canal  from  the  (  ienreian  ba\'  to  the 
.St.  Lawrence  river — or.  more  dehnitelw 
trnm  1  ..ike  .Xipissinij.  which  cnmiects 
with  the  (le(irL;i:m  ha\-.  ti  1  the  <  Mtawa 
liver,  which  ilnw  s  intn  tile  .St,  Lawrence. 
This  canal  wnuld  ,£;ive  a  short  cut  by 
water  from  the  Tireat  Lakes  throu^'h  Can- 
ada to  the  .\tlantic.  shortening  the  dis- 
tance from  nuluth  or  Cliica;.;!)  to  Luro- 
pean  I'orts  h\'  (lOO  miles. 

Of  Chief  Benefit  to  Canada 

'Jdiis    last-mentioned     route,     however, 


U^^L^ 


fflM.r   OF 
MEXICO 


CaNAI.    ^\H1CH    UII.!.    MakK    I-Li.h'ILiA    AN    ISLAND. 

wcnld  he  mort'  advaii(a.t;eous  to  Canada 
than  tn  the  Ciiited  .States,  as  most  of  the 
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traffic  of  the  Great  Lakes  would  by  it  be 
diverted  to  Europe  through  the  British 
possessions  instead  of  through  our  own 
country.  This  canal  might  be  built  al- 
most as  easily  as  was  the  Chicago  Drain- 
age Canal.  Like  that,  it  would  have  to 
be  cut  through  a  great  rocky  divide.  It 
would  have  to  be  very  long ;  but  its  cost — 
about  $75,000,000,  would  not  be  pro- 
hibitive, especially  after  the  Canadian 
Northwest  shall  be  fairly  well  settled. 
It  is  probable  that  only  the  construction 


of  the  canal  across  Michigan,  already  re- 
ferred to,  and  the  turning  of  the  Erie 
Canal  into  a  great  ship  channel,  can  ren- 
der this  Georgian  bay  undertaking  per- 
manently impracticable ;  for  these  two 
canals,  by  bringing  Chicago  nearer  the 
Atlantic,  would  become  too  strong  a 
competitor,  especially  as  they  woukl  be 
navigable  during  a  longer  period  each 
year  than  the  Ottawa  and  St.  Lawrence 
route,  which  is  usually  closed  by  ice  from 
December  to  Mav. 


Making  Artificial  "Life" 

Interesting  Experiments  of  Prof.  J.  Butler  Burke  of  Cavendish  Laboratory, 
Cambridge.  England,  Who   Has    Created  "Radiobes" 


By  JOHN  THOMPSON 


SCIENTISTS  have  been  recently 
interested  in  the  announcement  that 
Prof.  J.  Butler  Burke  of  the  Cav- 
endish Laboratory,  Cambridge,  En- 
gland, has  succeeded  in  creating,  by 
chemical  reactions,  certain  living  bodies 
of  an  extremely  low  form,  which  he 
calls  "radiobes." 

Professor  Burke  treated  a  solution  of 
gelatine  with  bromide  of  radium,  and 
the  radiobes  resulted.  i\  radiobe  ap- 
pears first  as  "the  minutest  visible 
speck  ;"  and  "it  grows  to  two  dots,  then 
a  dumb-bell-shaped  appearance,  later 
more  like  a  frog's  spawn. 

But  is  it  really  alive?  On  this  point, 
hear  Professor  Burke  himself: 

"The  continuity  of  structure,  assimilation 
and  growth,  and  then  subdivision,  together 
with  the  nucleated  structure  as  shown  in  a  few 
of  the  best  specimens,  suggest  that  they  are 
entitled  to  be  classed  among  living  things,  in 
the  sense  in  which  we  use  the  words." 

"They  are,  obviously,  altogether  outside  the 
beaten   track   of   living   things.     ***** 


Thus  the  gap.  apparently  insuperable,  between 
the  organic  and  inorganic  worlds,  seems,  how- 


Pbof.  J.  Butler  Burke,  of  the  Cavendish 
Laboratory.  Cambridge. 


ever  roughly,  to  be  bridged  over  by  the  pres- 
ence of  these  radio-organic  organisms." 


Telephone's  Secret  Rival 

How  the  Telautograph  is  Used  in  Banks,  Public  Offices,  and  Railroad 

Headquarters 


By  E.  F.  STEARNS 


THE  Mayor  (if  New  York  was  ilis- 
tinctly  weary.  .Mrcady  a  jire- 
cimis  Iialf-liniir  had  been  spent 
in  fruitless  talk,  and  the  visiter 
still  .!;a\e  no  indication  of  an  earh  de- 
]iarture.  Pointed  hints,  more  pointed 
s^Ianees  at  the  clock — they  hatl  fallen  Hat. 
\\  hereupion,  the  .Mayor  leaned  over 
toward  a  Hat,  wooden  box,  well  removed 
trom  the  visitor'.s  gaze.  He  picked  u]»  a 
little  metal  ])encil,  swung  at  the  junc- 
tion of  two  small  niet;d  bars:  ho  ]iressi'd 
■A  button,  executed  a  m\sterious  jab  with 
his  jiencil,  and  pulled  a  lever  ,at  the  left 
of  the  bo.x.  .\  buzz  answered  ;  the  ^Ia\'or 
inscribed  upon  .a  paildike  square  of  ]iaper 
the   simple   wi  Mil   "I  lelp  I" 

Thereafter  he  glanced  at  a  rather  simi- 
lar box,  well  out  of  sight  beneath  his 
desk.  Here.  luider  a  glass  window,  an- 
other square  of  paper  showed  ;  ami  iires- 
ently  over  its  face  appeared  another  )i;iir 
of  thin  metal  arms,  bearing  a  tinv  jien  at 
their  joining.     The  ]ien  traveled  swiftly 


The  Telautograph. 

View  sliowing  complete  app.ar.itus  in  actual  operation.    At  ttie  left  is  the  receiver,  and  at 

the  light  the  transniittci.  sliowiny  the  hand  in  position  for  sending  a  iqessage. 

(.%■(,') 


through  the  letters  "(  1.  K.."  leaving  them 
inscrilied  in  purple  ink. 

.\nd  a  moment  later  the  .Ma^nr's  sec- 
retary api)eared  in  person,  to  ;umounce 
that  "Mr.  Jones  is  w.aiting  and  his  ap- 
pointment is  ten  minutes  o\erdue  al- 
ready !" 

The  visitor  dep.arted.  fpiite  unaware, 
})erhaps,  that  Mr.  Jones  Iielonged  to  the 
category  of  convenient  myths,  or  that  the 
Maxor's  secretary  had  been  summoned 
for  the  sole  purjiose  of  dislodging  his 
incon\enient  person.  The  Mavor,  vou 
see.  had  dis]iatched  no  boy  with  the  mes- 
sage: he  had  not  touched  the  tele]ihone; 
he  had  us(.'d  merely — the  telautograph. 

Mere  is  a  product  of  niodernitv  well 
worth  .atlention — ,an  electrical  ilevice 
whereby  one  may  transmit  his  own,  in- 
di\idual  han<lwriting.  to  be  re]irodiiceil. 
u]ion  the  \ery  insf.mt,  a  mile  awav,  or 
ten  or  fifty  miles  ;i\\;i\! 

To  the  l;\\nian.  unburdened  b\'  the 
cares  of  inventing  .and  peifecting  and 
mainl.aining.  the 
iquipment  ap- 
|)e;irs  s  i  m  |)  1  e 
enough.  A  tel- 
autograph sta- 
tion consists  of 
.a  t  r  a  n  s  m  i  t- 
ter  and  a  receiv- 
er, associated  so 
th.at  messages 
in:i\-  be  sent  to 
or  icceived  from 
the  I  ither  end  of 
the  line.  The 
message.  .after 
m.aking  connec- 
tion, is  wi'itten 
upon  the  tr.ans- 
mitting  pad — a 
roll  of  ordinary 
w  bite       pajier 
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some  six  inches  wide,  fed  across  the  writ- 
ing space,  line  by  line.  At  the  other  end, 
the  pen  at  the  receiver — an  upright  box, 
this  time — follows  identically  every  line 
and  curve  of  the  transmitting  pencil ;  and 
here  the  words  are  recorded  in  ink  upon 
a  similar  paper  roll,  spaced  upward  as 
line  after  line  is  filled. 

So  much  for  the  merely  superficial  as- 
pect. As  regards  a  brief  technical  ex- 
planation, one  can  hardly  do  better  than 
quote  the  paper  on  the  telautograph,  read 


communicated  to  levers  similar  to  those  at 
the  transmitter;  and  on  these  levers  is  mounted 
the  receiver  pen,  which,  by  the  motions  of  the 
coils,  is  caused  to  duplicate  the  motions  of 
the  sending  pencil." 

Here,  then,  we  have  an  invention 
capable  of  exchanging  message  and  an- 
swer with  the  speed  of  the  telephone,  of 
doubly  and  permanently  recording  each 
word  that  passes  over  the  wires  ;  a  device 
which  will  transmit  with  absolute  accu- 
racy signs  or  cipher  codes  or  sketches, 
and  which  may  be  operated  with  equal 


Transmitter 


M    -y     Coil      1 


Line  Wires 


Receiver 


tl 


rruptei              JT  \% 

(r)         Bell  Push   I 

T.  Power      .    , 
\ Li-  Dir.  Cur.      ^ 


Ae^Tjrn" 

THE  TELAUTOGRAPH.— DIAGRAM  OF  OPERATING  CIRCUITS,  ETC. 

The  direct  current,  from  a  constant-potential  source  of  110  volts,  enters  at  the  lower  left-hand  corner  marked  " -\-  " 
(plus)  and  " —  "  Iminus),  and  passes  to  the  two  rheostats  marked  '  Rh."  The  current  is  taken  from  the  rheostats  by 
contact  rollers,  which  move  upon  them;  and  from  these  it  passes  through  the  "Line  Wires"  to  the  "  Receiver." 
The  two  contact  rollers  which  collect  the  current  from  the  rheostats  are  attached  to  the  ends  of  lever  arms,  which 
in  turn  connect  through  rods  to  the  "  Pencil."  The  motion  of  the  pencil  in  writing  causes  the  position  of  these  contact 
rollers  to  vary  with  respect  to  the  rheostats,  and  consequently  the  current  supplied  to  the  line  is  varied  with  every  move- 
ment of  the  pencil. 

Upon  entering  the  receiver  from  the  line,  the  current  passes  through  the  two  coils  shown,  these  coils  being  arranged 
so  that  they  can  move  up  and  down  vertically,  being  suspended  by  springs  in  a  magnetic  field,  produced  by  the  "  Field 
Magnet."  These  coils  will,  therefore,  being  thus  suspended,  move  up  and  down,  according  to  the  varying  strength  of 
current  supplied  to  them  from  the  line;  and  the  inotions  of  the  coils  are  communicated  through  a  system  of  levers, 
similar  to  those  of  the  transmitter,  to  the  receiving  "  Pen,"  which  is  thus  caused  to  duplicate  tlie  motions  of  the  sending 
pencil  upon  the  "  Platen." 


by  Mr.  James  Dixon  before  the  .\merican 
Institute  of  Electrical  Engineers  in  1904. 

"The  operation  may  be  briefly  described 
thus :  At  the  transmitter  a  pencil  is  attached 
by  rods  to  two  lever  arms  which  carry  con- 
tact rollers  at  their  ends.  These  rollers  bear 
against  the  surfaces  of  two  current-carrying 
rheostats,  connected  to  a  constant-pressure 
source  of  direct  current.  The  writing  cur- 
rents pass  from  the  rheostats  to  the  rollers, 
and  from  them  to  the  line  wires.  When  the 
pencil  is  moved,  as  in  writing,  the  positions 
of  the  rollers  on  the  rheostats  are  changed, 
and  currents  of  varying  strength  go  out  upon 
the  line  wires. 

"At  the  receiver  these  currents  pass  through 
two  vertically  movable  coils,  suspended  by 
springs  in  magnetic  fields,  and  the  coils  move 
up  or  down,  according  to  the  strengths  of  the 
line   currents.     The   motions  of  the   coils  are 


facility  in  the  quiet  of  the  private  office 
or  amid  the  maddest  din  of  which  a  boiler 
factory  is  capable ! 

In  one  respect,  be  it  admitted,  the  tel- 
autograph for  the  moment  falls  a  little 
behind  either  telephone  or  telegraph — it 
has  not  as  yet  approached  the  world- 
encircling  stage.  The  regulation  type 
of  instrument  using  the  regulation  cur- 
rent— that  of  the  ordinary  city  lighting 
mains — is  capable  of  sending  and  receiv- 
ing messages  over  a  line  of  some  350 
miles.  A  special  form,  utilizing  a  220- 
volt  current,  will  manage  the  Chicago- 
New  York  circuit.  Further  development 
is  left  to  the  electrician  :  but  the  day  of 
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Gkcvv  of  Telaitograph  Recfivers. 
The  one  at  the  left  lias  the  case  opened  to  show  the  internal  i 


and  1)  e  t  w  c  c  n 
n  t  li  (_■  r  ik'part- 
iiiciits. 

I  1k'  trc-iiK'n- 
(luiis  utilit\'  lit 
tlu'  iiistninient 
ill  this  ctiniiic- 
liiiii  is  iil)viiuis. 
As  a  siiiL;k'  in- 
s  I  a  n  r  r  :  M  r. 
r>nnvii  ]n\'sciit,s 
liis  clKci<  ftir 
^5(10  til  tiif  j)a\- 
inj^  tclUr  tn  lif 
caslu'il.  'rinrc 
is  nothiiit;  t'  1  in- 
(liaite  that  Mr. 
Jlrown  hasirt 
$300  just  then, 
save,  pirhaps. 
the  \\-\v  \'riri-;  tn  San  I'rancisC' >  telantd-  tht.^  fact  that  lie  is  fliri  iiiicalK  a 
i^raph  nH'Ssa,L;e  caniii  il  he  in  the  \a-ry  iHs-  sniah  (le[)Osit(ir.  At  all  e\a'nts,  Mr. 
taut   Intnre.  i'.mwn    seems    to   he    rather    in    a    luirrv. 

i-iir  its  |iresent  alnicist  whnlly  cnin-  while  the  telkr  is  in  ni  1  hnrr\-  \vhate\fr. 
niercial  applicatieni.  the  instrument  is  al-  liuleeil.  lie  takes  time  tu  e.xouse  himself 
rea<l\  \\  ell  in  hand.  Twti  may  he  used  as  fur  a  moment,  and  disajipears  heliiiid  a 
a  sim|)le  private  line  hetweeii  two  pi  lints  ;  screen  of  opaifue  £;lass.  Within  a  few 
(ir  a  numher  of  iiistruniciits  at  dilTerciit  seconds,  a  .i,a-ntle  huzziiiL;-  arises:  the 
]ioints  nia\  lie  connected  with  a  central  teller  is  telantoiL;ra]ihin!.^-  a  i|iierv  to  the 
switchhoard,  much  aftei'  tlu'  fashion  of  accountiiiL;"  rooms,  some  two  miles  up- 
tiie  telephone;  or  a  third  instrument  ina\  town.  I'rcscntl\.  ;i  faint  click-click  ilr.aw's 
he  ailded  to  a  prix'ate  line,  on  which  his  atteiiliou  to  the  telautograph  receiver  ; 
m;i\  he  made  to  ajipear  all  niessa.i;es  and  liefore  Inm,  all  silenth',  appears  the 
going-  in  either  direction  over  the  line,  accountant^  familiar  scr.awd :  "T.  Ik 
while  at  the  same  time  it  is  c.ipahle  of  I'.ri.iwn's  balance  $117.^0."'  The  teller 
sending  mess;iL;rs  to  cilher  nr  hotli  of  the  re.'ippears  at  his  wiiiclow,  and  returns  the 
other  instrnnienls.  \i.;ain,  one  trans-  check  with  a  hrni.  s.id  smile, 
niitter  may  he  connected  to  a  iiiinilier  of  Xow,  .Mr.  i'.rown  has  he.ird  no  in(|nir\' 

rec<.ivers  siniulkmeously  in  series,  the  ni.ade  owr  the  'phone;  he  liis  e\  es  par- 
s;mie  message  going  to  all:  or  one  re-  ticul.arly  sh.irp.  he  has  seen  no  junior 
ceiver  may  take  messages  from  am  out.'  clerk  scnrr\  awa\  to  a  secluded  tele- 
of  .several  transmitters;  or  se\eral  in-  |ihonehooili;  Mr.  Ilrown's  name,  indeeil. 
struments  m;iy  he  connected  in  multiple  has  not  keen  spoken  h\'  human  voice, 
to  the  same  line.  ;i  mess:i^(;  wrilteii  at  one  .\iiil  ne\-ertheless.  within  :i  m:ilter  of  not 
ai)pe;iring  at  all  the  other  statii  Ills.  W'itli  more  th;in  two  minutes.  .Mr.  ik-o\\n's 
tine  lorm  of  cii-cnit  or  another,  the  tek  check  is  relnnied  to  him  ,-is  unc:ish,-ihle. 
autooraph  has  thus  far  succeeded  in  lie  ni:i\-  not  i|nile  .appreciate  it;  hut  the 
ad.ipting  itself  to  a  r;Lther  remarkahle  deft,  silent  telinlograph  li.is  saved  the 
numher  of  hnsinessc'S.  hank,  it  ni.ay  he,  some  three  hundreil  anil 

I'p  to  il.ile,   lar  the  gi-e;iler  niimher  of      otiil  ilollars,  promptlv  and  efficiently,  anil 
instrumenls    h;i\e    keen     nsnl     in      \\\v       without    fuss  or  hotlier. 
^'ork  :  .and   of  tlusc  .alioiil    l'ift\    ]ier  cent  In   I;iw   oflices.  too.  the  i|iieer  little  ma- 

lia\c  lomid  their  way  into  the  \'.arions  chine  has  ni;ide  itself  inwaln.ahle,  here 
hirge  hanking  esl;dilislimeiits,  where  heing  cliielk  of  srr\  ice  hetwceii  outer  and 
lines  h.a\'e  keen  run  hetween  cashier  and  inner  rooms.  Information  on  matters  of 
tellers,  hetween   tellers  and  accountants.      record     ina>'     he     sought     with     perfect 
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secrecy,  and  the  answers  brought  with 
perfect  accuracy,  and  without  the  knowl- 
edge of  the  possibly  interested  party  at 
the  inquirer's  side.  Visitors  are  an- 
nounced without  interruption  of  what- 
ever conference  may  be  in  progress — and 
perhaps  discouraged,  still  without  inter- 
ruption. 

Similarly  in  detective  agencies  and  in 
commercial  houses,  between  the  various 
departments ;  iia  factories  and  large 
shops,  between  superintendent  and  fore- 
man and  offices,  stock-rooms  and  ship- 
ping-rooms. 

The  hotel,  too,  has  taken  kindly  to  the 
innovation,  and  to-day  the  larger  hostel- 
ries  of  a  dozen  cities  are  equipped  with 
interior  telautograph  systems,  running 
between  office  and  engine  room,  dining 
rooms,  pantry,  and  kitchen,  and  capable 
as  well  of  intercommunication. 

The  diner  at  New  York's  Hotel  Astor, 
for  example,  little  realizes  the  mysterious 
process  through  which  his  dinner  order 


^    ^^Z^^  (X) 


/(a^^^M^ 


\t^-//-/?o'^ 


bled  upon  a  second  receiver  above  the 
ranges,  ready  to  be  torn  ofif  and  filled! 
In  this  particular  work,  the  instrument 
emphasizes  one  of  its  greater  advan- 
tages ;  at  night,  the  kitchen's  business  of 
the  day  is  recorded  absolutely  and  in 
every  detail  on  the  roll  of  the  intermedi- 
ate receiver,  there  hopelessly  to  confute 
any  possible  attempted  "crooked"  work 
on  the  part  of  either  waiter  or  checker. 
The  telautograph  not  only  says  precisely 
what  you  desire  at  the  time,  but  will  tell 
you  precisely  what  you  said,  a  month  or 
a  year  later. 

New  York's  city  departments,  too,  have 
found  the  electric  transmission  of  hand- 
writing a  useful  thing.  The  Mayor,  as 
aforementioned,  eliminates  the  undesired 
by  its  aid ;  likewise  the  Police  Commis- 
sioner ;  likewise  the  Health  Commis- 
sioner, and  there  are  others  still. 

Wall  Street,  ever  on  the  alert  for  the 
saving  of  seconds,  has  not  fallen  behind 
in  adopting  the  invention.     The  office  of 

^  .^^^^      (X) 


/(^^^^La^  yunr'//-;fo^ 


SAMPLE  OF  WRITING  AND  OTHER  CHARACTERS  TRANSMITTED  OVER  A  DISTANCE 

OF  ABOUT  30  MILES. 

At  the  left  is  shown  the  original,  and  at  the  right  the  reproduction.    The  characteristics  of  the  handwriting  of  the 
original  are,  as  seen,  duplicated  to  the  minutest  degree. 


is  put.  His  waiter  has  departed,  and  his 
own  part  now  is  but  to  wait  in  happy 
expectancy.  Yet  that  waiter  having 
reached  the  pantry,  the  order  is  telauto- 
graphed  to  the  kitchens  on  the  instant. 
Here  it  is  taken  by  the  man  at  the  re- 
ceiver ;  and  as  it  chances  that  the  Astor's 
kitchens  are  of  considerable  size,  he 
merely  writes  it  upon  the  transmitter  of 
a  second  instrument — and  forthwith  our 
unconscious  diner's  list  of  edibles  is  scrib- 


one  big  brokerage  firm,  doing  vast  busi- 
ness in  the  London  and  Paris  markets, 
has  a  double  private  line  from  its  own 
establishment  to  the  cable  office,  the  in- 
strument at  the  latter  station  standing 
directly  beside  the  cable  operator.  A 
message  from  London  is  sent  under  the 
ocean  almost  as  the  words  appear  upon 
the  telautograph's  white  square  of  paper-; 
while  at  the  same  time,  on  the  other  wire, 
a    message    from    Paris,   very   likely,   is 
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licin_Cf  transcrilicd  to  the-  ntlicr  trans- 
mitter ami  is  appt-'arin^;  in  the  Ijrokcra.ijc 
offices  at  the  ver\  nicmient  of  its  arrival, 
i'.y  this  means  it  is  estimated  that  rather 
belter  than  two  minutes  per  messa,s;e  is 
saved — not  much,  ordinarily,  perhaps, 
but  considerable  when  every  one  (if  them 
ma\  mean  thousands  stained  or  thousands 
lost. 

.X'ext  the  railroads,  on  several  of  which 
the  instrument  is  now  in  active  operation. 


Special  "Army  Type  "  of  Receiver  Mounting. 

This  instrument  is  also  suitable  for  ship  service.   As  seen 

in  the  cut,  the  i  eceiver  is  suspended  from  tlie  t<tp  by 

spiral  springs,  which  give  a  flexible  support 

and  compensate  for  the  unavoidable 

vibrations  to  be  met  with 

in  such  service. 


Here  the  lines  furnish  instantaneous. 
])erinanently  recorded  communication 
lietween  towers,  between  deiiartments. 
and  elsewhere.  The  in:io.  let  us  say.  is 
just  riillin.L;'  into  the  suburbs.  The  man 
in  the  si.t^-nal  tower,  half  a  mile  or  so 
from  the  depot,  sights  her.  and  makes 
a  scratch  or  two  with  his  ]ieucil  :  and  at 
once  station  master,  yard  master,  in- 
formation bureau,  baggage  rooms,  anil 
express  offices  are  ready  for  her  recep- 
tion. I'ancy  the  sign;d  man.  the  ila\' 
after  a  big  wreck,  trying  to  deny  the  con- 
fused orders  which  he  himself  sent  yes- 
terdax'.  and  which  are  iinw  locked  up.  in 
his  own  writing",  inaccessible  to  would-be 
suiijiressors  of  fact,  in  the  tell-tale  re- 
ceiver at  the  other  end  I  The  telauto- 
gra|)h  would  e\'en  seem  to  make  for 
h;indling  of  trains. 


Another  tield.  wholly  removed  from 
commerce,  has  welcomed  the  instrument: 
the  army  and  navy  have  found  it  of  very 
practical  value.  .\t  the  moment,  it  is  in 
u>e  by  the  Coast  Defense  Artillery,  the 
lines  running  from  range-finding  tower 
to  the  gun.  Itere  another  advantage 
shines  forth — that  a  dozen  cannon  may 
be  booming  in  unison  without  affecting 
the  accurate  receiving  of  a  message,  a 
paljiable  impossibility  with  the  telephone. 
Its  greatest  value,  however,  is  foimd  in 
the  saving  of  time;  and  after  prolonged 
experimentation  it  is  asserted  that 
through  telautography,  range  may  be 
transmitted  to  the  gun  in  just  one-third 
the  time  consumed  by  any  other  known 
.sNstem.  In  other  words,  while  another 
nation  is  jiropclling  so  and  so  many 
thousand  tlollars'  worth  of  steel  shell  and 
explosive  through  the  air,  we  are  enabled 
to  pour  forth  about  three  times  the 
quantity,  and  with  no  sacrifice  of  accu- 
racy whatever.  The  scheme  has  been 
tried  out  satisfactorilw  too.  on  the  Ala- 
baiiia.  the  line  running  froni  the  crow's- 
nest  to  the  turrets  :  and  at  iiresent  the 
apparatus  is  Ijcing  installed  upon  the 
cruiser  I'l'iinsylzviiia.  I'or  army  and 
navy  use,  by  the  way,  it  became  neces- 
sary to  devise  a  thoroughly  tlust-proof. 
insect-proof,  waterproof,  and  blast-proof 
case  for  the  telautograph.  This  was  ac- 
complished by  enckising  the  instrument  in 
an  extremely  heavy  brass  box,  etiuipped 
with  an  incandescent  lamp,  which  is 
switched  on  automatically  as  the  receiver 
begins  work,  the  latter  being,  of  course, 
an  absolute  necessity  when  night  firing 
is  to  be  done. 

Thus  run  some  of  the  uses  of  this 
latest  achievement  of  ^'ankee  ingenuity 
and  enterprise,  ("ithers.  it  is  to  be  pre- 
sumed, will  develoj)  steadily. 

Time  was  when  the  telegraph  astound- 
ed mankind  ;  now  we  take  ])leasure  in 
reviling  the  liad  service.  Time  was,  too, 
when  the  telephone  stood  forth  as  a  nine 
da\s"  wonder:  at  present  W(. — or  rather 
those  of  us  who  swear — make  a  point  of 
swearing  .at  "Central"  when  a  connection 
takes  more  than  thirty  seconds.  Now  the 
telautograph  furnishes  an  opportunity 
for  open-mouthed  consideration.  What 
will  it  be  next^  Wireless  telautography, 
perha])S. 


'I  LIKE  YOUR  NERVE,  JOHNNY,"  HE  SAID. 


L 


OSE  money  on  it?"  "  repeated 

old  John  Hodgson,  irascibly, 

"of  course  we  will !     That's 

a    foregone    conclusion.     If 

I'd  kept  Dykcman  with  me  another  year, 

he'd  had  us  all  in  the  poor-house." 

"Oh,  I  reckon  not  as  bad  as  all  that, 
dad,"  returned  young  John,  soothingly. 
"There's  a  little  money  left  yet  in  the 
toe  of  the  stocking,  eh?" 

"Lots  you  know  about  it — you  young 
loafer !"  growled  the  contractor,  yet  with 
a  twinkle  in  his  eye  as  he  looked  his 
six-foot  son  over  with  mental  approval. 
"Money  falls  like  the  rain,  I  suppose  yon 
think,  'on  the  just  and  on  the  unjust.'  If 
you  had  to  get  out  and  hustle  for  it — " 

"That's  what  I'm  here  for,  dad,"  re- 
turned young  John,  confidently.  "You've 
given  me  a  good  length  of  rope,  dad,  and 
I've  not  hung  myself  in  it.  Suppose  you 
give  me  a  chance  at  earning  some  to 
take  the  place  of  what  you've  spent  on 
my  education  and  my  summer  trip." 

"Ha !"  grunted  his  father,  the  scowl 
coming  back  to  his  brow.  "You're  no 
good — yet.  It  takes  something  beside 
book-learning  and  cheek  to  buck  into  this 
contracting  business.  And  what  do  you 
suppose  your  vacation  in  the  Scottish 
highlands  has  done  to  help  make  you  of 
value  to  John  Hodgson  &  Company?" 

Young  John  laughed  again.  "We'll 
see  about  that.    Set  me  to  work ;  give  me 


something  to  do  or — well,  you  know  the 
saw  about  the  devil  finding  plenty  for 
idle  hands.  Let  me  into  the  game.  What 
did  Dykeman  do?    Give  me  his  job." 

Flodgson  senior  sat  back  in  his  chair 
and  looked  at  the  young  man  with  a 
scornful  smile  wreathing  his  lips.  "I  like 
your  nerve,  Johnny,"  he  said.  "Dyke- 
man  laid  out  the  Broken  Bend  branch  of 
the  D.  P.  &  R.  for  us,  and  he  fell  down 
at  one  point — and  fell  down  hard.  It's 
like  to  cost  us  all  the  profits  of  the  con- 
tract to  fill  in  where  that  trestle's  to  be 
built  at  Carline." 

"Why,  I  know  I'm  only  a  theoretical 
engineer  at  present;  but  how  am  I  ever 
to  get  practice  if  you  don't  set  me  to 
work,  dad?  What's  the  matter  at  Car- 
line?" 

In  rather  picturesque  language — for  he 
felt  strongly  about  the  point  his  employee 
had  overlooked — Hodgson,  Senior,  ex- 
plained the  situation.  The  contracting 
company  had  gone  over  the  line  as  laid 
out  by  the  railroad's  engineers,  and  made 
a  bid  for  the  work  for  the  entire  Broken 
Bend  branch.  There  was  keen  competi- 
tion, of  course :  and  although  the  D.  P. 
&  R.  were  not  a  corporation  given  to  risk- 
ing their  work  in  the  hands  of  irresponsi- 
ble contractors,  Hodgson  &  Company  had 
to  figure  on  a  close  margin  of  profit  to 
land  the  job. 

All  very  well.    They  had  the  men  and 
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till'  niacliinerw  liotli  tlirinUncd  wiiii  idle-  n  nisiiltin.L;'     oiicjitioer — rili.     damn!       Go 

iK's.s  Idr  st'MTal  iiKinllis  liml  imt  IIr-  inn-  aluail  I      |)()   w  liat    Mm    like.      '1\11    |cihn- 

tract   fur  llic  lirancli   rnad  Cdiiu'  In  band.  son   and   ('aM.-\    I    c\|ii.'ct    'cm   to  ])ull  tlio 

Ildd^son   wa'-   nnl   kii-kinL;-  cner  a   small  linn  tlimnj^li  w  iih  .is  littK' exjiensc  as  pos- 

lirntit.  sihlr     (ini\   tlio  licstk'  mnst  \)v  well  done 

I'.ul  at   I  arline  a  |i(iint    li.id   keen   (|nite  and  tile   r.iilni.id  ilealt   t'airh'  with." 

( '\erlni  iked    liy    tlie    lirm's    re]>resent.ili\  e.  ".\nd      I'll      dn     all      /     can      fur     \-(iU. 

Ileie  a  loni;-  trestk'  was  In  ke  knilt  :  and  tun.  ilad,"  deel.ired  the  \ onni^ster. 

altlmnj^li  it  was  a  sini;le-tiaek'  allair.  and  "]'i>ii-  -nli.  will  I     I   su|i|>nse  ynu  mean 

was    at    nn    |inint    n\er   tkirty    feet    lii!;li.  all    ri^ht.   jnhnny.      I  inn't    i^et    into   niis- 

]  )ykeman      liad      nnt      lnnke(l      eari'fnll\'  chief,    that's    all.       I    dnii't    sn|i|)nse    an\ 

ennnu;h  inlii  the  t(  jnnil.itinn  |nr  the  skele-  man  ean  saw  ns  the  tlmnsands  it  will  cost 

ton   wurk   whieh   slinnld  n|ilinld   the  ties-  tn  fill  that  swamp.  ,in\-w,i\ ." 

tie.  ".Snppnse    1    shnnld    tnrn    the    trick?'" 

To    the    casual    in\esti,L;atnr    the    soil  asked  his  snn.  laui^hinj;. 

Inuked  tirm.     I  )\keman  had  tii^ured  that  a  "If  ynn   cm   lind   a   wa\'  tn  rednce  the 

well  puddled  llnnr  nf  cement  and  hmken  Inss  at    ( '.irline — in   am-   reasnr.ahle   sum, 

stnne  in  which  the  L;r,inite  cnnld  he  nmr-  I  me.an — I'll  dn  well  li\   \(iu,   |iihnn\.     Ilx 

tised    wnnld     furnish    .ample     fnundatinn  Jnve!     if    \i'U    dn,    I'll    clianL;e    that    si.^n 

fnr   the    npri'^ht    timhirs    nf    tlu'    trestle-  over  the  ntiici,'  dnnr  tn  read  'Jnhn   llnd^;- 

w  I  irk.      I'iUt   when   thi'  ennstruetinn   i^.aui^'  snn.  Son  X'  (.  iimpau\.'  the  d.i\'  \  nu  shnw 

set  tn  wnrk  ;it  (.  .arline,  it  was  (|uiekl\  dis-  me  results." 

cn\ered  that  this  Inw  land   was  realK   .an  "It's  a  har^ain,  "  deel.ired  Nnum;'   |nhn. 

overgrown  morass.  snlemnh-  shaking  hands. 

lly    snme    freak   nf   nature,   a   crust    nf  I'.nt  after  he  h;id  sien  ('arline.  and  the 

tirm     snil     had     cnvired     this     saturated  liegimiings    nf    the    trestle    ennstruetinn 

spnnge   nf    suhsnil.      The   enuntr\    there-  wnrk.  and  had  talkecl   with    Inhnsnn  and 

ahnut    had    heen    a    j^i'ea.t    swamp   at    nne  t'asey.  ynnng   |nlm  1  linlgso]!  was  nnt  m- 

time :   and    the    weii^ht    nl    the    prnpnsed  cnuragid   lli.it   the  miracle  cnnld  he   per- 

trestle   wnuld    fnree   the   shallnw'    fnunda-  fnrnied.      The    ilitcli    fni-    the    fnniid.'itinii 

tion  planned  h\    l)\kemau  dnw  n  iutn  the  cnuld    nnt    i\en    he    dug     with     a     ste.ani 

suit  nnze  heueath.      I  I ndt^s,  ,n  \-  (  nmpaii V  shnvel  ;   it    was    hniind    tn   he    h;ind    wnrk 

Wnuld   he    fniced    In  e\ca\.ite   tn  a   de]ith  clear  acrnss  the  inter\ale. 

three  times  that  tigured  nn  li\    I  >\  kiin.au.  "And    the   stinkingest    hlack    mud    mhi 

shnre  up  the  sides  nf  this  ditch,  and  dump  e\er  s;iw,"  grunted     Inhnsnn,    the    Imss. 

in  rntleu  stnne  nr  nllier  h.allast  fnr  ;i  fnun-  "'i'nn  h.ad  the  railmad  cnnldn't  wait  a  few 

datinn.  the  entire  length  nl  the  trestle.  millinu    \ears   nr   sn.    fm'    its   trestle:    this 

"And    it's    tli»'    r.ankest    iuu<l-hnle    \nn  carhntiiferniis  de]insit   wnnld  turn  tn  li.aril 

e\er  .saw!"   tinislucl    the   nld    cmitractnr,  cn.al  iu  that  time." 

smiting    his    desk     with    Ins    hairv     tlst.  "(  >li  !"  said  \oung  1  Inil^snn  :  "it's  peat. 

"|)uiinn  ;ls  it  did   me  much   gnnd   tn  lire  is  it  "^" 

])\kemau:  the   wdi'ls's  at  ;i  st.andslill  and  "That's   wh.at    it    is.      It    1  )\  keui,an   had 

must    he    pushed.      \\'e'\-e    simph    got    tn  heen   a   little   umre   thnrnugh,   he'd    tnund 

juif  il  thrniigh  prnperK  ,  .and  e\'er\  slin\'iT  it  nut,  tn...     |nst  w  est  nf  us  is  a  hig  truck 

ful  we  ilig  helnw    llie  level   we  nrigiualh  .!.^.ildeii,  and  the  l.inner  has  heen  drawing 

])lanued,    di,L;s     intn     niir     |)rnlils    nn    the  the   slnlt    nut   ..t    llie  s\\,uiip   fnr  his  her- 

wlmli-   jnh."  ries  aii.l  eelerw   fnr  \e.ars." 

"i  .et  me  gn  nut  and  Innk  it  n\-ei-,  il.acl  .^"  "I'eat.    eh.'"    repealed     |nhn    1  lodgson, 

suggesti'il   his  snn.     "I    kimw    I'm   green,  jiuiinr  :  ami   he  wauileri.l  dnwn  into  the 

hut   sureK'   there's   a   man    (here    \iin   can  hnllnw   In     \iew     the    he^innings   ot    the 

trust — ""  dilch.  win  re  the  slin\i|ers  li.ad  thrown  the 

"I  Hi,    Miull    Im.l    Inliiisnii,   who  kiinws  hl.ick  mnci;  nut   intn  .^re,it   heaps, 

the  men  .and  can  get  the  wnik  nul  nf  "em.  I'erh.aps  he  wi.uld  iml   h.i\e  thougiit  of 

Ami  (  asi\    is  ,as  gnnd  a  ci\il  engineer  as  it    sn   i|uickl\     h,i.|    he    nnt    recently   come 

w\'"\e  got—  //i'".\'  there.      I'.ul    In  send   \  nu  frnin  ,a  cnuntr\    where  the  st.icks  nf  jie.it 

out    there   in    tlie   place   nf    I  tykeman — a  di'\iiig  in  tlu'  winds  are  a  f.nnihar  sight 
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near  every  byre.  The  smell  of  the  peat- 
smoke  from  many  a  Scotch  fire  was  still 
in  his  nostrils. 

He  went  closer  and  examined  the 
strata  of  muck  just  below  the  turf,  which 
had  been  removed  for  some  yards  inside 
the  lines  of  the  proposed  ditch.  For  the 
depth  of  several  feet  it  was  merely  a  pud- 
dle of  foul,  black  muck,  growing  more 


( -)ld  Country  folk — from  Ireland  or  Scot- 
land— and  they  knew  the  value  of  peat. 
Where  John  Hodgson  could  not  arrange 
for  the  employers  to  buy  his  peat,  he 
sold,  directly  to  the  workmen,  for  coal 
chanced  to  be  dear. 

The  contractor's  men  shoveled  the  soft 
muck  out  of  the  ditch,  and  he  let  that 
lie :  but  with  a  couple  of  peat  plows  his 


"OH,  IT'S  PEAT.  IS  IT?' 


stable  as  he  pressed  the  testing  rod  lower. 
There  was  every  indication  that  a  layer  of 
tough,  firm  peat  of  many  feet  in  thick- 
ness rested  beneath  this  top  mire. 

To  utilize  the  soft  peat  would  necessi- 
tate the  establishment  of  a  peat  conveyor 
on  the  premises ;  and  the  stuff  was  not 
valuable  enough  for  that.  Indeed,  young 
Hodgson  saw  at  once  that  first  of  all  he 
must  find  his  market,  and  find  it  near,  or 
the  peat  would  not  turn  the  contracting 
firm  a  penny. 

Carline  was  a  town  of  small  mills  and 
factories ;  and  around  each  industry  were 
grouped  the  dwellings  occupied  by  the 
mill  hands,     JMany  of  these  people  were 


special  gang  cut  out  long  bricks,  layer 
after  layer,  from  the  tough  peat  below. 
The  work  of  construction  was  not  de- 
layed to  any  appreciable  extent,  and  the 
stacks  of  peat  bricks  grew  beside  the 
ditch. 

The  sun  and  air  dried  them  to  a 
gray  color,  and  when  they  had  begun  to 
curl,  and  the  moisture  was  all  out  of 
them,  they  were  ready  for  use.  This  was 
a  slow  process ;  but  at  two  dollars  .a  ton 
when  thoroughly  cured,  the  purchaser  to 
cart  the  peat  himself,  there  was  a  good 
margin  of  profit. 

Old  Hodgson  had  been  so  disgusted 
with  the  fiasco  at  Carline,  that  he  kept 
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rcliLjiou^lv  away  from  that  end  nf  the 
liroken  Bend  works,  tnistinsj  in  the  writ- 
ten reports  of  Johnson  and  his  own  son. 
v\nd  the  latter  had  mentioned  hut  hriclly 
Ins  ]ieat  seheme.  It  Inoki'd  to  he  so  pica- 
yune a  hnsiness  tiiat  he  knew  liis  father, 
whose  mind  grasped  onl_\-  <;Teat  matters, 
would  scoff  at  ])ulling'  a  prolit  out  of  a 
mudhed  ! 


the  tri'Stle  huilders.  anil  like  the  weh  if 
some  huL;e  spider  it  crept  across  thi-  in- 
tervale. When  the  connection  was  made, 
the  trestle  completed,  the  last  spike  driven 
to  hold  the  rails  du  the  top  of  the  skele- 
ton work,  hut  hefiire  the  railroad  officials 
investis'ated  it,  nld  Hodgson  came  down 
himself. 

Votnig   |ohn  met  him  at  the  site  of  the 


WHAT'S  TH.'VT  STL'IF  SiTACKED  YONDER?" 


Vet  as  the  peat  piles  grew,  dotting  the 
l)lain  heside  the  dilch  like  coh-houses,  or 
old-time  fortiesses,  \<iung  hihn  saw  that 
lis  scheme  was  Ixunul  to  work,  liefore 
tlie  ditch  was  cumjileted  there  was  fortv 
thousand  dollars  represented  h\-  those 
stacks  of  drying  peal,  lie  cnuld  h,a\e 
set  u|)  a  eondt'nser  .and  mdulding  ni.a- 
ehine  and  niadi'  as  many  more  hricks  out 
of  the  discarded  muck,  only  he  was 
afr.iid  of  glutting  In's  market. 

In  the  wake  of  the  jieat  diggers  came 


rapi<ll\-  hnilding  Carline  station,  and  wel- 
comed him  ahoard  an  old  "dog-house'" 
attached  to  a  splashed  and  disreputahle- 
Ic  Miking  construction  engine.  which 
wheezed  and  rattlecl  o\er  the  switches 
as  it  set  off  toward  tin.'  trestle,  just  as 
though  e\ei'\  holt  and  screw  in  its 
mechanism  were  Ii » ise  ;uid  liki-K'  to  fall 
out. 

The  old  m.an  h;id  sh;iken  hands  warmlv 
with  \()nng  John  ;  hul  he  was  evidentlv  in 
a   gIoom\    frame   of   mind,      llis   critical 
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eye  marked  every  point  of  tlie  work  as  the 
sliort  train  progressed  towards  the  tres- 
tle, but  he  talked  while  he  inspected. 

"I  haven't  gone  into  your  reports  very 
closely,  Johnny,"  he  observed.  "But  ac- 
cording to  the  sum  totals  of  Johnson's 
figures,  we'll  lose  about  what  I  expected 
here — a  clear  twenty  thousand  dollars,  if 
a  cent !  I  tell  ye,  that'll  eat  into  the  profits 
of  the  whole  job  mightily." 

"We've  done  our  best  to  keep  the  ex- 
penses down,"  said  his  son. 

"Oh,  I've  no  fault  to  find  with  you.  It 
was  that  blamed  Dykeman.  If  he  hadn't 
overlooked  that  one  point — heh  !  heh  ! 
what's  that  stuf?  stacked  yonder?" 

They  had  reached  the  trestle,  and  as 
the  old  man  looked  down  into  the  valley 
the  martial  rows  of  peat  stacks  met  his 
keen  eye  instantly.  Young  John's  eyes 
twinkled,  but  he  said,  denuirely : 

"That's  peat." 

"Peat? — h — 1!"  growled  the  old  man. 
"Looks  like  you'd  been  playin'  at  building 
cob-houses.  Couldn't  you  git  rid  of  the 
muck  easier  than  that?" 

"It's  sold."  said  young  John,  softly. 

Still  his  father  did  not  see  the  point — 
a  point  which  lie  overlooked,  it  seemed. 
"Huh !  I've  heard  folks  used  it  for  fuel. 
Git  enough  to  pay  you  for  all  that 
trouble  ?" 

"I've  sold  thirteen  thousand  dollars' 
worth,"  John  Hodgson,  the  younger, 
said,  quietly. 

The  old  man  jumped.  "What !  You 
don't  mean  it,  Johnny?" 

"Yes.  It's  deposited  to  my  private  ac- 
count at  the  Carline  bank ;  I'm  readv  to 


turn  it  into  the  firm  when  I  get  through 
here." 

His  father  clapped  him  on  the  shoulder, 
and  for  the  first  time  the  cloud  lifted  a 
bit  from  his  face.  "That's  good — darned 
good,  Johnny !  Why,  it'll  counterbalance 
a  big  slice  of  our  loss  here.  You've  done" 
fine.  Too  bad  there  wasn't  more  of  the 
stuff." 

"Uh,  as  to  that,  you  know,"  his  son  re- 
plied, "the  peat  I've  sold  has  been  carted 
awav  alreadv." 

"WHAT !'" 

"There'll  be  some  forty-odd  thousand 
dollars'  worth  altogether.  A  good  part 
of  it  won't  be  ready  till  next  season ;  but 
the  market  is  sure.  It  won't  lose  much 
weight  b_v  laying  out  over  winter." 

"Well,  I  am .    Your  idea  entirely, 

Johnny?" 

"Oh,  yes,"  admitted  the  young  man, 
modestly. 

Hodgson,  Senior,  shook  hands  solemn- 
ly, and  said  no  further  word.  The  mo- 
ment they  crossed  the  trestle  and  stopped 
at  the  telegraph  shack,  tlie  old  man  dis- 
embarked and  went  inside  to  send  a  wire. 
In  a  few  moments  he  returned  and  passed 
a  copy  of  his  message  to  his  son : 

"Belh.wen,  Superintendent: — Order  all 
signs  repainted  'John  Hodgson,  Son  &  Co.'  and 
arrange  engraving  of  new  stationery  same.  Im- 
mediate.    (Signed)   J.   Hodgson,  Sr." 

"You've  earned  that,  Johnny,"  he  said, 
in  his  gruff'  way.  "I'll  have  the  necessary 
papers  drawn  as  soon  as  I  get  back. 
You've  pulled  us  out  of  the  mire  Dyke- 
man  got  us  into.  You  certainly  did  see 
a  point  that  he  overlooked !" 


Ho\v  Incandescent  Gas  jMantles  are  Made 

The  Mystery    of  Their    l.ight-Producing    Powers    and    Other    Interesting    Facts 
Pertaining  to  Their  Chemical  Composition 


By  PAUL  ARU 

WIIA  I    i-  till'  iialnri-  nf  the  iny>-  llir  latter.  tliriX'  is  Minir  kind  of  stran,i,'e 

tciK ills  chemical  actii 111  111' two  chemical  action  that  lakes  |)lace  contiiiii- 

iioii-comlnistihle       sands       cm  all\    ami   untiiinj^ly   when  they  are  acted 

eacli    other    that    has    caiisecj  on    liy    the    L;as    tlame.    caiisins;-    them    to 

tile  incandescent  li.qlit  to  excel  all  others  produce   the   hrilliaiit   li.i^ht.      \\'liat    this 

for  certain  commercial  i)iir]iosc,s  and   to  action   is.  no  scientist  has  \et  ln'cii  ;ihle 

amaze    the    world    with    its    une.x[>lained  to  explain  salisfactorih'.     .Scholars  have 

hiininosity?     W  hat  straii.L;e  fdrce  is  it  that  dehated  it  and  written  aliont  it.  and  jiil- 

acts  so  ])owerliill\  mi  the  comhiistion  of  a  ,t;riiiia,L;es  have  heeii  iiiaile  to  the  land  nf 

iioii-hiniiiions    L;as     in    an     incandescent-  it^    iiati\it\'    in    the    hope    of    solvint;'   the 

lii;ht  mantle,  caiisiiiij  it  to  produce  a  li,L;ht  iiiysler\-. 

many  times  more  hrilli.iiit  than  the  or-  Powerful  shocks  of  some  sort — iiiil- 
dinary  gas-tip  tl.it-tlanie  Ininier.  and  lions  of  them  e\-erv  second — are  takini,' 
this  with  the  coiistimiitioii  of  a  smaller  place  all  the  time  the  incandescent  niaii- 
amoiint  of  gas  ?"  This  realization  of  a  tie  is  t;i\-iii_L;- forth  its  liu;ht.  Theoreticallv. 
i;reater  intensity  of  li.L;ht  enerf;y  from  this  action  will  continue  forever,  and  tlu' 
the  sei'iiiiiiiL;'  exiK'iiditnre  oi  a  smaller  thoriiiiii  and  cerium  molecules  will  ne\er 
amount  of  force,  ajipears  almost  to  defy  lose  a  jiarticle  of  their  li^ht-prod.uciui;- 
the  laws  of  jihysics.  And  what  a  mass  power.  That  this  is  the  case  is  regarded 
of  contradictions  it  all  presents  I  Two  as  one  of  the  nnsteries  of  the  world, 
chemicals,  each  iuconihustihle.  are  ignited  The\  hiirn  forever.  \  et  -.ivc  never  coii- 
aud  made  to  jiroduce  a  wonderfully  hrih  sumed  !  I'or  tlu'  Ljas  mantles,  after  we 
liaiit  luminatiou  through  the  i^'uition  of  a  lia\e  hiirneil  them  no  matter  how  long, 
gas  that  has  heen  made  absolutely  iiou-  ha\e  in  them  the  chemicals  just  as  capa- 
Inminoiis.  hie  of  producing  light  ;is  when  the  match 
It  is  the  acliou  of  a  sand  called  thorium  was  fust  toticlu'd  to  tlie  mantle  :  and  often 
upon  another  s:iiid  calleil  cerium,  both  tlu'  hrok-eii  mantk'S  and  used  ones  are 
taken  from  inonazite  sand  found  in  I'.razil  sliip])ed  hack  to  <  iermauy  in  great  (|uau- 
aud  shipped  to  ( lermaiiy  for  refinement,  titles  that  the  thorium  and  cerium  mav 
which  furnishes  the  unex|ilained  secret  of  again  he  extr.-icted  and  made  int(T  other 
the  brilliant  light  of  the  gas  mantle.  mantles — a  ]irocess  which,  it  is  claimed. 
These  sands  come  trom  that  same  iii\s-  may  he  carried  on  iuderiiiiteK  .  and  still 
ti-rioiis  family  of  rari.'  earths  of  which  the  thorium  and  cerium  will  be  as  power- 
radium  is  a  member,  all  of  which  seem  ful  as  in  the  beginning, 
to  ])ossess  extraordinary  jiowers  which  True,  the  incindesceiit  light  mantle, 
were  unknown  to  ]iast  ages  and  wliiclT  ;ifur  long  usage,  m;i\-  fail  to  give  forth 
ari'  just  beginning  to  make  themselves  as  good  a  light  as  at  hrst  and  in  time 
known  to  the  |)resiMit  age.  Moiiazite  it  may  become  tiiitit  for  service  :  but  this 
sand  is  fi  mnd  in  s^  mie  parts  of  the  I'liited  is  clue  to  the  clu^t  p.'i  nicies  w  hich  congre- 
Slates  and  elsewhere:  but  llrazil  i)ro-  .gate  and  fusi'  on  the  outride  of  the  man- 
dnces  the  quality  best  suitecl  to  the  m.'inii-  lie.  The  hue  fil-inu'iils  form  silicates 
facttire  of  the  mantles.  which  gre;itl\  lower  tlu-  lighting  eftl- 
X'eilher  thorium  nor  cerium  is  com-  cieiuw.  A  mantle  is  capable  of  from 
buslible.  ;ind  neither  li.is  ;in\'  value  as  <aii  abotit  l.ooo  to  nearly  ,^,000  hours"  con- 
illuminaut  in  itself;  but  when  mixed  to-  linuous  usage,  accorcliug  to  the  amount 
getlier  ill  the  pncportioii  of  about  c)c)  per  of  tlu-  the  irium-cerium  mixlure  it  con- 
cent  of   the    former   and    1    [ler  cent    cif  tains, 

(.-.rr;) 


HOIV   INCANDESCENT    GAS   MANTLES   ARE    MADE 


577 


Dr.  Auer  von  Welsbach,  inventor  of 
the  mantle  which  bears  his  name  anil 
which  now  has  many  rivals  of  equal 
merit,  in  commenting  on  the  action  of 
the  metals  or  sands  on  each  other,  ex- 
presses the  belief  that  the  cerium,  when 
in  some  kind  of  state  of  oxidation,  can 
form  a  compound  with  the  thorium,  and 
says : 

"Hence,  if  reduction  takes  place,  there  is 
also  decomposition ;  and  if  oxidation,  there  is 
recombination  of  these  elements.  These  re- 
actions may  go  on  several  million  times  a 
second;  and  molecular  shocks  are  produced 
which  give  rise  to  luminous  oscillations  of 
the  ether,  and  the  body  becomes  incandescent." 

Experiments    have    proved    that    the 


Competition, 
father  of  manv 


Photographs  made  by  it  at  night  cannot 
be  distinguished  from  those  made  Ly 
light  of  day. 

which  has  been  the 
other  of  our  most  vaht- 
able  inventions  and  industrial  systems, 
led  to  the  discovery  of  the  action  of  the 
two  sands  on  each  other  which  made  pos- 
sible the  mantifacture  of  the  modern  gas 
mantle.  It  was  in  the  early  seventies 
that  electricity  made  its  appearance  as  an 
illuminant  in  London,  and  filled  the  gas 
manufacturers  with  terror  lest  they 
should  be  forced  out  of  business  entirely. 
Then  began  the  experiments  with  the 
chemical  incandescent  light ;  and  from 
that  time  until  now,  improvements  have 


KNITTING  ROOM. 


mixture  of  99  per  cent  of  thorium  to  i 
per  cent  of  cerium  gives  the  best  result.5. 
Starting  with  pure  thorium,  the  mantle 
gives  practically  no  light.  The  candle- 
power  rapidly  increases  as  traces  of 
cerium  are  added,  imtil  the  maximum  is 
reached.  After  this,  an  increase  in  the 
amount  of  cerium  decreases  the  light 
emitted. 

Light  from  the  incandescent  gas  man- 
tle has  nearer  the  quality  of  sunlight  than 
that  from  any  other  artificial  illuminant. 


been  made,  until  the  present  high  effi- 
ciency of  the  mantle  has  brought  it  into 
almost  universal  usage. 

So  popular  has  become  the  incandes- 
cent-light mantle  that  hundreds  of  fac- 
tories have  sprung  up  all  over  the  world, 
and  the  manufacture  has  become  one  of 
the  largest  industries  in  America.  Chi- 
cago, which  has  a  total  output  of  100,000 
mantles  a  day,  probably  makes  inore  of 
them  than  any  other  city  in  the  country. 
There  are  several  factories  in  that  citv 
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t'in|)lo\  inc;  fi'inii  50  ti>  4(kt  hands  each, 
siinu'  (if  wliicli  sliip  mantles  to  all  parts 
of  the  wiiiiil. 

Nearly  all  the  employees  in  the  mantle 
factories  are  yonng  skirls,  who  have  little 
or  no  chemical  knowledge,  and  who  wurk 
for  an  average  salary  of  al)ont  $S  a  week. 

Nothing"  could  be  more  interesting  than 


Shaping  the  Gas  Mantled  in  hie  Skating  Room. 

to  inspect  the  method  of  manufacturing 
an  incandescent  gas  mantle,  from  the 
knitting  of  the  cotton  threads,  on  through 
the  ])rocess  of  a])plying  the  two  luwsteri- 
ous  chemicals,  imtil  the  time  when  the 
m;nitle  is  jKicked  in  the  ]iastehoard  tulie 
ready  fur  shijiment. 

In  a  nutshell,  a  gas  mantle  is  a  tube  of 
cotton  netting  saturated  in  thorium  and 
cerium  solution,  with  the  cotton  burned 
oft",  leaving  the  two  met.als  fused  together 
through  the  heat  nf  a  I'lmsen  tiame  into 
a  consolidated  ashen  tube.  As  all  who 
have  handled  incandescent  mantles  know, 
they  are  extremely  fragile,  and  will 
cruml)Ie  at  the  sliglitest  touch  almost  as 
would  a  mesh  of  ashes.  But  the  luantle 
when  ready  for  use  is  not  nearly  .so  deli- 
cate as  it  is  during  the  ])roces.s  of  manu- 
facture before  the  metals  are  fused  to- 
gether by  the  ISunsen  flame.  Then  the 
handling  of  them  rcfpiires  extreme  can- 
tinn  of  till'  deftest  hands:  and  despite 
the   care   that    is    constautlv    exercised. 


many  of  them  are  brok-en.  When  once 
briiken,  they  camidl  ln'  made  (i\'er  ag.iin  ; 
but  the  fragments  nnist  be  gathered  uj) 
.•md  shipped  back  to  I  iermany.  practicallv 
the  nnly  comitry  in  which  thev  c;m  be  re- 
lined  ;md  the  thnrimn  ami  cerium  ex- 
tracted, which  is  necessary  liefore  the 
chemicals  can  again  be  made  into  man- 
tles. 

The  finest  nf  Sea  Island  cuttdU  thread 
is  rei|uireil  to  knit  the  stocking-like  tubes, 
which  is  the  first  process  in  the  m.anu- 
facture  of  the  mantles.  Xo.  _:;f)  thread  is 
generally  employed  in  making  the  be.st 
grades.  The  "stockings."  as  thev  are 
often  called — open-work  stockings  thev 
are — are  knitted  on  revolving  cvlinders 
of  about  80  needles  to  the  cxdinder.  I'he 
"stockings"  in  reality  are  cones  from  80 
to  100  feet  long,  each  consisting  of  aljout 
I -',000  yards  of  thread.  Several  differ- 
ent kinds  of  stitches  are  emplnyed  in  the 
knitting,  to  cater  to  the  f;incies  of  the 
public,  there  being  little  if  any  difference 
in  them  .so  far  as  their  relative  merits  are 
concerned.  The  "single."  "tri])le."  and 
"double"  are  consiiK'red  the  standard 
stitches;  but  almost  every  manufacturer 
has  some  fancy  stitch  he  emplows  as  a 
tad.  The  single  stitch  is  the  one  luost 
generally  tised. 

I''ach  Cone  is  cut  u|i  into  lengths  of 
about  8' J  inches,  and  thereby  makes 
■  from  a  hundred  to  140  mantles. 

The  washing,  which  follows  the  knit- 
ting, is  regarded  as  the  most  important 
lirocess  in  the  manufacture  of  good  man- 
tles. While  the  very  purest  cotton  is  se- 
lected, this  nnist  still  be  freed  from  e\erv 
possible  impurity  ;md  rid  of  all  alkali 
which  may  have  become  attached  to  it 
from  the  soil.  A  regnl:ir  laimdry.  em- 
ploying the  ]iurest  distilled  water,  is  re- 
(|uired  to  perform  this  W(irk.  .Afti-r 
being  washeil.  the  webbing  is  ironed  out 
by  being  nni  throngh  .a  (lr\-  mangle  like 
a  l;mndry  mangle.  The  mantle  is  then 
ready  for  the  solutinu  nf  thorium  nitr.ale 
and  cerium  nitrate.  Neither  of  these 
metals  of  itself  will  give  any  light  iti 
burning.  It  is  the  .•iclion  of  each  on  the 
other  that  causes  the  lnmino>it\.  The 
thorium  is  dissohed  in  distilled  w.iter. 
and  then  the  reipiired  amount  of  c-eriinn 
is  added.  As  liel'ore  stat<-d.  there  is  in 
the  solution  00  jier  cent  of  thorium  and  I 
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per  cent  of  cerium.  After  being  satu- 
rated in  the  thorium-cerium  sokition  for 
about  five  minutes,  the  webbing  is  cut 
into  lengths  of  about  8}4  inches — or 
longer  or  shorter,  as  desired.  These 
lengths  of  webbing  are  then  placed  over 
a  form  and  put  in  ovens  to  dry.  The 
forms  may  be  of  wood  or  glass.  The 
brand  is  then  chemically  stamped  on 
each.  There  is  a  different  brand  for 
nearly  every  jobber  handling  the  man- 
tles, giving  the  appearance  that  he  is  the 
manufacturer ;  and  some  jobbers  them- 
selves will  have  as  many  as  15  different 
labels  on  mantles,  all  made  at  the  same 
factory,  with  which  the  jobber  may  be 
in  no  way  connected  except  as  a  whole- 
sale customer.  After  being  stamped  with 
the  chemical  label,  an  asbestos  loop  is 
sewed  in  the  top  of  the  mantle,  which  is 
then  shaped  over  a  wooden  form. 

Now  the  webbing  has  every  shape  of 
a  completed  mantle,  but  it  is  of  no  value 
until  the  cotton  is  burnt  out  so  as  to  leave 
nothing  but  an  ashen  mesh  of  the  two 
sands,  thorium  and  cerium  welded  to- 
gether by  heat.  This  process  is  called 
"burning  off."  The  flame  of  the  atmos- 
pheric burner  begins  operations  on  the 
gathered  portion  at  the  top  of  the  mantle, 
and  the  cotton  gradually  burns  down- 
ward. After  the  flame  has  burnt  out, 
there  is  still  a  considerable  amount  of 
carbon  left  behind.  This  is  burnt  off  by 
being  submitted  to  a  flame  from  a  Bun- 
sen  burner  applied  to  the  interior  of  the 
mantle.  For  this  process  there  are  ma- 
chines each  containing  ten  Bunsen 
flames.  Thus  all  the  organic  matter  is 
removed,  and  the  metals  are  converted 
into  oxides.  Here  the  mantles  are  given 
their  final  shape  by  contraction  or  expan- 
sion through  well  regulated  heat,  the 
interior  heat  intensifying  the  weld  of 
the  two  metals. 

While  the  mantle  is  yet  very  frail, 
being  little  more  than  an  ashen  mesh 
which  would  crumble  at  the  slightest 
touch,  it  is  nevertheless  now  much 
stronger  than  when  first  taken  from  the 
gas  flame,  because  of  the  closer  weld  of 
the  metals. 

During  the  "burning  off"  process,  a 
wonderful  chemical  change  takes  place. 
The  tubes  of  the  fiber  are  filled  with  the 
crystallized  nitrates  of  the  metals ;  and, 


as  the  cotton  burns,  the  nitrates  decom- 
pose, giving  up  oxygen  and  forming 
fusil  nitrates,  which  in  their  semi-liquid 
condition  are  rendered  coherent  by  the 
rapid  shrinkage  that  takes  place.  As  the 
action  continues,  the  nitrates  become  ox- 
ides, losing  their  fusibility,  so  that,  by  the 
time  the  organic  matter  has  disappeared, 
a  coherent  thread  of  oxide  is  left  in  place 
of  the  thread  of  cotton  laden  with 
nitrates. 

When  this  process  is  completed,  the 
mantles  are  just  as  they  appear  on  the 
parlor  gas  lamp,  with  the  exception  of 
the  addition  of  the  wires  ;  but  in  order  to 
make  them  capable  of  being  handled,  they 
are  dipped  in  a  bath  of  collodion,  which 
leaves  a  solid  coating  over  the  web  when 
dry,  making  it  temporarily  much 
stronger.  This  is  only  to  give  the  man- 
tles strength  while  being  packed  and 
shipped.     It  is  this  coating  of  collodion 


Sewing  In  the  Asbestos  Loops. 

that  is  burnt  oft'  when  the  mantle  is  first 
lit  on  the  burner. 

After  being  dried,  the  mantles  are 
triinmed  to  uniform  size,  the  sizes  rang- 
ing from  about  31^  to  6  inches  in  length. 
They  are  now  ready  for  the  inspector. 
All  bad  shapes  of  mantles  and  those  con- 
taining spots  are  picked  out  and  broken 
up.  The  broken  particles  and  the  trim- 
mings are  all  carefully  gathered  up  and 
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^Iiip])C(l  l)nck  to  ( leniiany,  wlicrr  llic 
thnriuni  ami  cerium  arc  extracted  ami 
]iMs^ilil\  slii|>|H'il  hack  a,L;ain  tn  the  same 
factiirv.  I  he  factnr\"  is  paid  al)(iiil  $7  a 
l)ciinid  tor  the  tlinrinm  and  cerium  c<in- 
lained   in  these  rt'fnsc  ]iarticles, 

I  he  mantles  are  nn\\  |nu  nn  su|ipiirts, 
and  ])ack"ed  fnr  shipment  in  ])astehi)ar<l 
Inhes.  Caps  an<l  wires  are  |int  nn  sume, 
and  iithers  are  sent  (Uit  with  a  simpK' 
wire  support  li\-  whicji  they  ai'c  hun,L;' 
liver  tlu'  hnrner.  A  new  de\  ice  which  is 
s^ixinL;"  Iietter  satisfactinn  .  than  either  nf 
the  methdils  meutinned.  is  tn  nmimt  the 
mantles  nn  a  centei'  mcl  of  ma,i;nesiinn. 
This  will  not  hurn  out  as  do  the  nickel 
wires,  and  it  always  hrilds  the  mantle  ]ier- 
fectly  straitiht.  addint;-  to  its  li.>;ht  elTect 
as  well  as  to  its  lonj;evit\. 

In  aildition  to  thorium  and  cerium 
other  suhstauces  are  em|ilo\ed  in  the 
manufacture     uf     incandescent     mantles 


hy  some  manufacturers:  hut  the  exclu- 
sion of  the  otlu'rs  is  liecomin""  more  s^en- 
i.ral   all   the  time. 

All  torms  ol  incandescent  lii;hts  re- 
quire a  chinme\  or  i^lnhe.  usually  cif  trJass 
or  mica,  surrounding;'  the  mantle.  This 
sc-rves  ho|h  as  a  protection  and  to  in- 
crease the  dratt  o|  the  huruer. 

The  Inuaiers  for  incandescent  li,i.4lits 
uiiivt  .i;i\e  a  non-luminous  flame,  other- 
\v:se  the  deposits  of  carbon  will  soon 
ruin  the  mantle's  liq-htinq'  jiowers.  The 
uou-luminous  flame  is  secured  through 
an  ailmixtiu'c  of  air  with  the  j;as  Itid'ore 
comhustion,  or  hy  liurninj:;'  the  coal  gas 
in  a  sheet  of  llanie  so  thin  that  the  air  can 
jiermeate  it  with  sutticient  freedrmi  to 
render  it  non-luminous.  The  former 
meth(.id  is  generally  employed  in  Amer- 
ica. The  latter  is  usi'il  in  Paris  in  con- 
nection with  the  Ue  Mart.'  s\stem  of  man- 
tle  lighting. 


The  Land  of  "Pretty  Soon" 


^t^"j'    know  of  a  land  where  the  streets  are  paved 
/>!         With  the  things 
V- '    It  is  walled  with  t 


C\  \ 


we  meant  to  achieve, 
he  money  we  meant  to  have  saved 


And  the  pleasures  for  which  we  grieve. 


The  kind  words  unspoken,  the  promises  broken. 

And  many  a  coveted  boon 
Are  stowed  away  there  in  that  land  some\v'here — 

The  land  or  *'Pretty  Soon. 

There  are  uncut  je\\'els  of  possible  fame. 

Lym^  about  in  the  dust. 
And  many  a  noble  and  lofty  aim 

Covered  with  mold  and  rust. 

And.  oh.  this  place,  while  it  seems  so  near. 

Is  further  away  than  the  moon  ! 
Though  our  purpose  is  fair,  yet  we  never  get  there- 

The  land  of  "Pretty  Soon." 


It  is  further  at  noon  than  it  is  at  dawn. 

Further  at  night  than  at  noon  ; 
Oh!  let  us  beware  of  that  land  down  there  — 

The  land  of  "Pretty  Soon. 

-Tut:  KiNG"s  Own. 


yHE  TECHNICAL  WORLD  MAG- 
•*•  AZINE  is  published  for  the  in- 
formation, as  well  as  for  the  entertain- 
ment, of  its  readers.  Primarily  its  pur- 
pose is  to  be  helpful,  rather  than  merely 
interesting. 

Are  you  puzzled  by  any  question  in 
engineering  or  l:he  mechanic  arts  ?  State 
your  problem  in  writing,  and  mail  it  to 
the  Consulting  Department  of  The 
Technical  World  Magazine.  It  will 
be  answered  as  speedily  as  possible  by  an 
expert  especially  familiar  with  the  ques- 
tions involved.  For  the  purpose  of  hav- 
ing this  work  done  thoroughly  and  in  an 
authoritative  way,  The  Technical 
World  Magazine  has  made  arrange- 
ments with  the  American  School  of  Cor- 
respondence at  the  Armour  Institute  of 
Technology  to  have  all  problems  of  a 
technical  nature  submitted  by  its  read- 
ers answered  by  the  members  of  the 
school's  staff  of  professors. 

If  the  question  asked  or  the  problem 
presented  is  of  general  interest,  the  solu- 
tion will  be  printed  in  the  columns  of  the 
magazine.  If  of  merely  personal  interest, 
it  will  be  forwarded *by  mail,  provided 
an  addressed  and  stamped  envelope  is 
enclosed  for  the  purpose,  when  the 
question  is  sent  in. 


could  not  cure  it.  The  lime  gets  into  the 
winding  of  the  machine  and  causes  trouble. 
What  shall  I  do?— r.  L.  D. 

.4ns7i'cr:  Belts  should  be  cleaned  and 
greased  every  five  to  six  months.  To  re- 
move the  grease  apply  Aqua  ammonia. 
A  good  dressing,  which  should  be  ap- 
plied warm,  and  which  may  be  put  on 
with  a  brush  or  rag  while  the  belt  is  run- 
ning, consists  of  I  part  of  beef  tallow,  2 
parts  castor  oil.  A  little  resin  or  beeswax 
added  will  improve  it. 


Grease  on  Dynamo  Belt 

Question:     T   have  a  greasy  belt  on   a   dy- 
namo, and  have  tried   lime   on   it   to  see  if  I 


Computing  Horse-Power 

Question  i:  What  is  a  practical  method  of 
computing  nominal  horse-power  of  a  steam 
engine? — IV.  F.  L. 

Question  2:  How  can  I  find  the  horse- 
power transmitted  by  a  I J^ -inch  manila  rope 
having  a  velocity  of  64  feet  per  second? — 
W.  F.  L. 

Answer  i:  For  a  non-condensing 
engine,  use  the  formula 

1,000  ' 
and  for  a  condensing  engine 

1,400  ' 
D  representing  the  diameter  of  the  cyl- 
inder in  inches,  and  v  the  velocity  of  the 
piston  in  feet  per  minute. 

Anszvcr  2:  The  easiest  method  is  to 
use  such  a  diagram  as  the  accompanying. 

In  this  diagram,  horizontal  distances 
represent  velocities  in  feet  per  second ; 
and  vertical  distances    represent    horse- 
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jxnver.     Tlie   curve   .J    is    for   a   2-iiK'h 
nianila  rope;  B,  for  a  1^4-iiich;  C,  for  a 


ZO         40  60         80  100         120        140  130 


Diagram  Showing  Method  of  CoMPL'TiNr.  Horse- 
PouEK  Transmitted  by  Roi-e. 


l'/-incli:  I),  fur  a  i  '  j-incli  ;  ami  l'",,  for 
a  I -inch.  'l"o  read  this  iliai^rani.  fnllow 
the  curve  corresiKindinti^  tn  tlie  si/e  of 
rope,  up  to  tlie  i)oint  where  it  tnects  the 
vertical  line  representing'  the  velocity  of 
the  rope  in  feet  ]ier  second.  From  this 
point,  follow  the  nearest  hnrizontal  line 
across  to  the  left  of  the  (lia.ijrani.  where 
}(iu  will  read  the  horse-power  direct.  In 
ynur  case,  the  curve  to  follnw  is  H. 
Following'  this  curve  up  to  the  line  rep- 
resenting a  velocitv  of  04  feet  per  sec- 
ond, and  then  following  the  horizontal 
line  across  to  the  left,  you  will  find  the 
horse-power  transmitted  to  he  38. 


Gas  Engine  Operation 

Qncslion  i:  What  is  llic  cause  nf  weak 
expkisions  when  gas  engine  starts? 

Question  2:  How  are  leaks  in  the  engine 
stopped?—/..  K.  G. 

.I)isi^'cr  I:  The  igniter  may  he  set 
too  late.  ;ind  it  should  be  adjusted  to 
ignite  just  hefore  the  engine  reaches  the 
rear  dead  center  on  the  compression 
.stroke.  The  fml-valve  may  not  lie  ojien 
wide  enough.  The  engine  m.iy  lose  com- 
pression from  various  causes.  Hne  or 
botli  of  the  valves  may  leak  or  may  not 
seat  with  sufficient  force.  The  starting 
lever  nia\'  he  still  in  the  starting  position. 
The  rtdii-f-cock  iiia\  he  open.  The 
piston  ma\'  leak;  hut  this  is  not  cd'ten 
sufficient  to  materially  affect  the  ]iower 
of  the  engine.  See  that  the  valve  springs 
are  not  too  weak. 


.  luswcr  j:  To  stop  a  leak  at  any  point 
aliont  the  engine,  first  trv  tightening  up 
the  liolt>  or  nuts  that  hold  tlie  parts.  If 
this  does  not  stop  the  troulile,  and  the 
joint  is  packed,  renew  the  p.'icking. 
Should  the  joint  he  a  ground  joint,  it 
should  he  reground  with  tlour  emery  ,'md 
oil,  and  the  joint  wiped  perfectly  clean 
after  the  operation.  The  best  remedy 
for  a  leaky  valve-stem  is  to  ream  out 
the  hearing  and  put  in  a  hushing  or  a 
larger  .steiu,  being  careful  to  si-e  that  the 
stem  is  in  line  when  the  job  is  complete, 
and  that  the  bearing  cc'iiters  with  the 
\ah"e  seat. 


Coupling  Direct-Current  Dynamos 

(Jitrsli:tii :  llnw  would  yon  use  two  ilirect- 
cnrrent  maeliines  nmler  the  f'llhnving  c<iiuli- 
tions  : 

On  one  side  of  the  engine  we  will  have  an 
altcrn;itor  for  one  section  of  the  town,  and 
on  the  other  will  he  .'i  .io-K.  W.  direet-current 
machine.  Then  we  want  to  rig  tlie  other 
direct-cnrrent  machine  so  as  to  help  out  on 
the  high  load.  The  e.xtra  direct-cnrrent  ma- 
chine  is   on   a   separate  engine. — C.  P.   K. 

.iiL'Tii'Lv:  Wdien  your  load  becomes 
hea\'\'  enough  to  need  the  extra  direct- 
current    machine,    simply    throw    it    into 


FuopER  Connections  for  Two   Comi-ocnd  Oenerators 
IN   Fakallkl. 

circuit  in  parallel  with  the  direct-current 
machine  alrcidy  in  operation.  P>efore 
throwing  it  into  circuit,  you  should  get 
its  voltage  up  to  a  poitit  a  little  greater 
than  that  of  the  machine  .'ilreadv  rtin- 
ning:  and.  in  case  your  machines  are 
coiu])Ound-\\  (itmd,  yem  should  use  an 
equalizer  b;ir.  Idle  connections  for  two 
coin]jound-wcnind    machines    in    |)arallel 
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are  shown  in  the  accompanying  sketch. 
If  you  have  two  shunt  machines,  you 
should  simply  throw  the  incoming  ma- 
chine onto  the  bus  bars  after  having  first 
brought  it  up  to  proper  voltage. 


Heating  Surface 

Question:  How  niany  square  feet  of  heat- 
ing surface  will  be  required  in  a  brass  coil 
to  heat  100  gallons  of  water  per  hour  from 
38°  to  190°  with  steam  at  five  pounds  pressure? 
—L.  D.  IV. 

Anstvcr:  The  water  to  be  heated  is 
found  by  multiplying  one  hundred  gal- 
lons by  the  weight  of  one  gallon  (approx- 
imately 8.3  pounds),  giving  a  total  of  830 
pounds.  The  rise  in  temperature  is  190 
minus  38,  or  152°.  The  average  tem- 
perature of  water  in  contact  with  the 
coil  is  114°,  and  the  temperature  of  steam 
at  five  pounds  pressure  is  228°.  There- 
fore, the  difference  between  the  average 
temperature  of  the  water  and  the  tem- 
perature of  the  steam  is  114°.  The  re- 
quired British  Thermal  Units  per  hour 
equals  830  x  152,  or  126,160;  this  being 
found  by  multiplying  the  number  of 
pounds  of  water  by  the  mmiber  of  de- 
grees rise  in  temperature.  The  number 
of  British  Thermal  Units  given  up  to  the 
water  per  square  foot  of  surface  per  hour 
equals  114  x  200,  or  22,800  (since  a 
brass  pipe  will  give  off  about  200  Ther- 
mal Units  per  square  foot  of  surface  per 
hour  for  each  degree  difference  in  tem- 
perature between  the  steam  and  the  sur- 
rounding water).  Dividing  the  required 
B.  T.  U.  per  hour  by  the  B.  T.  V.  given 
up  to  the  water  per  square  foot  of  surface 
per  hour,  will  give  you  the  required  heat- 
ing surface  as  5.5  sqtiare  feet. 


Static  Interrupters 

Question:  Please  explain  the  theory  of  the 
static  interrupters  manufactured  by  the  West- 
inghouse  Company  and  used  in  connection  with 
their  low-equivalent  lightning  arresters.  Is 
there  a  current  flowing  through  the  condenser 
to  ground  all  the  time ;  or  does  it  flow  only 
when  there  is  a  lightning  discharge?  Does  a 
static  interrupter  tend  to  r'aise  the  voltage  on 
the  line?  Please  give  a  diagram  of  the  con- 
nections inside,  as  I  have  never  yet  seen  any 


article   about   this   piece   of   apparatus    in   any 
electrical  paper. — L.  B. 

Anszver:  The  connections  are  shown  ' 
in  the  accompanying  sketch.  When  light- 
ning strikes  the  line,  the  majority  of  the 
charge  is  deflected  by  the  choke-coil, 
through  the  arrester  gaps,  to  ground  ;  but 
part  of  it  will  get  through  the  coil  to  the 
machine,  and  might  puncture  the  insula- 
tion and  go  to  ground  through  the  frame. 


Chofte  Coll 


Ground 


Ground 


Proper  Connections  for  Static  Interrupter. 

were  it  not  for  the  condenser.  Lightning 
is  oscillatory  in  its  nature ;  and  hence  it 
can  reach  ground  through  the  condenser's 
charge  and  discharge  property,  without 
an  actual  ground  existing.  Roughly 
speaking,  it  acts  as  a  coiled  spring  would 
act  when  struck  by  a  weight.  It  is  a  buffer 
for  the  charge  passing  through  the  choke- 
coil.  It  does  not  tend  to  raise  the  voltage 
on  the  line. 


Three-Phase  Current— Star  and  Delta 
Connections 

Question:  Will  you  kindly  inform  me  what 
are  the  advantages  in  using  a  three-phase  sys- 
tem of  alternating  current  over  the  single- 
phase  and  two-phase  systems.  Can  you  also 
tell  me  anything  about  the  difference  of  con- 
necting up  transformers  on  the  star  and 
delta  systems? — C.   W.  J. 

Ans%ver:  The  chief  advantage  of  the 
three-phase  system  lies  in  the  saving  of 
copper.  This  system  requires  only  75 
per  cent  of  the  copper  required  by  either 
the  single-phase  or  two-phase  4-wire  sys- 
tems. It  also  has  the  advantage  over  the 
ordinary  two-phase  system,  of  requiring 
only  three  wires  instead  of  four.  Single- 
phase  current  has  the  disadvantage  of 
not  being  suitable  for  power  work. 

Whether  delta  or  Y  connection  should 


584 


THE    TECHNICAL    WURLD   MAGAZINE 


be  used,  dcpcnils  on  circumstances. 
Transformers  Y-conncctcd  may  Ik- 
smaller  in  size  than  when  delta-Cdnnected, 
because  of  the  smaller  p(jtential  and 
fewer  turns  necessary.  On  the  other 
hand,  when  ^'-connectetl  and  one  trans- 
former is  thrown  out  of  service  for  anv 
reason,  the  whole  systeni,  as  far  as  power 
is  concerned,  is  out ;  while  with  delta 
connections,  if  one  transformer  biu'ns 
out,  the  remaining'  ones  still  deli\er  a 
i-]>hase  current,  and  the  imwer  is  ~,J 
per  cent  of  normal  value.  Also,  in  case 
of  accident  to  one  of  the  transformers 
Y-connccted  witlmut  a  ^I'dumled  neutral 
on  a  transmissi(.in  line,  a  very  hit,di  po- 
tential m.iy  be  generated  in  the  remaining 
ones,  uniler  certain  conditidus,  which 
might  break  dnwn  the  line  insulation. 
For  these  reasons  the  delta  connection 
is  generally  preferred  in  large  and  ex- 
tensive systems,  although  in  smaller  sys- 
tems the  "S'  connection  nia>'  be  preferred 
because  it  is  cheaper,  especial]\  where  a 
temporary  breakdown  woulil  not  be 
serious.  Mixed  Y  and  delt.a  connections 
inav  be  used  to  advantai-e  in  some  cases. 


Horse-Power  of  Boiler — M.  E.  P. 

(Jiirslldii  I:  What  is  a  ic)iiiiiii]ii  wax  cir 
niU'  fnr  oaloiilatuig  tlic  hiirse-|ii>\ver  nf  ,1 
boiler  ? 

Oiirslioii    j:       llnxs'    do    yuu    I'liul    tin;    iiiean 
elTective   ]iressnri'    \vln.'n    c.alrnlalini;    tlic   Imrse 
powtT   iif   ,111    rii.niiu-? — //'.    (/.    /'', 

.i/Z-sTcrr  /.•  Find  the  heating  sm-face 
ill  square  feet,  and  divide  by  i  1.3.  This 
is  the  a\er,ii;e  ratio  for  maxinunn  econ- 
omy fur  running  ixiilers  with  goml  an- 
thracite ciial.  Tbe  term  "iMiiKr  horse- 
])o\\er"  means  the  capacity  of  evaporat- 
ing 30  lbs.  of  feed  water  from  a  tem- 
perature of  100°  1'".  to  ste.im  of  71)  Ihs. 
gauge  ])ressme.  or — which  is  ec|ni\alent 
— evaporating  34.5  lbs.  f  ri  im  and  ;it  JIj" 
F.  Tn  regard  tn  heating  snrfaci-s.  tbe 
best  nutbiid  is  tn  consider  the  sm'faces 
which  transmit  heat  fi'oni  the  iLame  or 
giises  to  the  w.'itcr,  ni.ak-ing  no  allow- 
ance for  different  degrees  of  effective- 
ness. .Also  to  use  the  extei'nal  di.ameter 
insti'ad  id  (he  intern.il  for  greater  cnn- 
veiiience    in    calcuiatiijiis.     the    external 


diameter   of   boiler    tnlies    usually    being 
made  in  inches  nr  half-inches. 

.  I iis-;k',-i-  _';  .Me.an  effective  pressure  is 
tiiiuid  by  dixidtng  the  area  of  the  indi- 
cator diaL;ram  li\    its  lenirth. 


Re'winding  a  Motor     Use  of  Motor   as 
a  Dynamo    Drop  in  Voltage 

(Jitrslioii  I:  lliiw  can  a  jjo-\oU  nintnr  lie 
rewiiiiini  for  no  volts? 

(Jiii'slinii  3:  What  cli,aiii;rs  woiilil  it  lie 
necessary  to  make  in  order  to  tise  it  as  a 
dyiiainii? 

Oui-slioit  V  In  .'I  lon.n  lirancli  circuit  the 
rcsislancc  is  sncli  that  there  will  he  a  ilrnp  of 
6  volts.  Will  it  cause  a  sinnlar  drop  in  the 
remaining  circuits  of  the  system? — C'.  6".  6'. 

.///.vTi'iV  ;.•  Idle  fields  should  be  ex- 
cited iti  two  grou])s  of  coils  in  parallel, 
instead  of  all  being  in  series;  .and  the 
armature  should  be  fcwound  with  one- 
half  the  mimber  of  conductors  of  twice 
the  carrx  itig  c;ipacit\'. 

.//(.sTcrr  .'.■  In  ojierating  this  machine 
as  a  dynamo  instead  of  as  a  motor,  the 
oidy  changes  necessarv  will  be  to  omit 
the  starting  resistance  which  was  used 
with  the  motor,  and  to  place  a  rheostat  in 
the  field  circuit  fur  regul;iting  the  volt- 
age. 

.liis:,\T  _i\-  The  fact  that  there  is  a 
drop  of  (1  volts  in  this  particular  circuit 
woidd  have  no  effect  whate\er  upon  the 
drop  that  would  occiii-  in  the  other  cir- 
cuits. 


Installation  of  Hydrants 

(Jurslii'ii:  1  .am  piiltiiiL;  in  liyilr:nils  for  the 
fire  l'c]ianment  in  our  town,  llow  slinnld  I 
estim.ite  llie  nnnilu  r  ;nid  si/e  of  lire  streams 
rniniied'' — /■.    A',    (/'. 

.  /y/.vrciT.  1  he  inimber  of  lire  streams 
which  shiuild  be  simult.auei mslv  a\-;iilable 
in  .any  gixeii  tnwii  will  obviotish-  \-ar\- 
great!)  with  tbe.  cliar.aeter  of  the  btiild- 
ings,  width  of  streets,  etc.  l~or  average 
conditions,  (he  nninber  ina\  be  calculated 
from  (he   formnI;i 

J'=-'.^^l   .r, 
\\heri'3'        Xumber  of  Streams,  and  .1-    — 
1 '1  ipul.-ition   (in  thotisatids  1.     About  (wo- 
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thirds  of  this  number  should  be  capable 
of  being  concentrated  upon  a  single  block 
or  group  of  buildings. 

In  small  cities  and  towns,  the  require- 
ments for  fire  protection  may  diiifer 
widely.  For  example,  in  a  country  town 
of  4,000  to  5,000  inhabitants,  in  which 
only  a  small  mercantile  business  is  car- 
ried on,  the  fire  risk  is  not  great ;  while 
in  a  town  of  the  same  size  whose  pros- 
perity depends  entirely  upon  two  or  three 
large  factories,  located,  perhaps,  in  one 
large  group  of  buildings,  a  fire  would  be 
a  very  serious  matter.  In  the  former 
case,  four  or  five  streams  would  be  suf- 
ficient, while  in  the  latter  case  eight  or 
ten  should  be  supplied. 

The  number  of  fire  streams  is  based 
upon  a  size  of  stream  of  about  250  gal- 
lons per  minute,  which  is  generally  con- 
sidered to  be  about  right  as  an  average 
value  for  good  fire  streams-  in  business 
districts.  For  a  residence  district,  175- 
to  200-gallon  streams  will  usually  meet 
the  requirement.  Fire  hydrants  must  be 
sufiiciently  numerous  and  so  located  as  to 
meet  the  requirements  regarding  number 
and  size  of  fire  streams  set  forth  in  the 
preceding  paragraphs.  Hydrants  are 
"one-way,"  "two-way,"  "three-way,"  etc., 
according  to  the  number  of  hose  con- 
nections provided.  For  most  purposes 
the  two-way  hydrant  is  considered  the 
most  convenient,  but  in  the  dense  por- 
tion of  a  large  city,  where  many  con- 
nections must  be  provided,  three-way 
and  four-way  hydrants  can  be  used  to 
good  advantage..  Hydrants  should,  in 
any  case,  be  numerous  enough  to  enable 
the  required  number  of  streams  to  be  fur- 
nished with  a  suitable  nozzle  pressure.  At 
points  where  a  large  number  of  streams 
are  required,  fire  cisterns  are  sometimes 
used  instead  of  hydrants.  These  cisterns 
are  fed  by  large  pipes,  and  have  an  ad- 
vantage over  hydrants  in  that  they  allow 
several  steamers  to  obtain  their  supply 
at  one  point. 

For  a  250-galIon  stream  the  required 
nozzle  pressure  is  45  pounds,  and  the  loss 
of  head  per  100  feet  of  ordinary  23/-inch 
hose  is  about  18  pounds,  so  that,  with  a 


hydrant  pressure  of  100  pounds,  the 
length  of  hose  to  supply  a  250-gallon 
stream  cannot  exceed  300  feet.  A  175- 
gallon  stream,  with  a  i-inch  nozzle,  re- 
quires 35  pounds'  nozzle  pressure,  and 
causes  a  loss  of  head  of  9  pounds  per  100 
feet  of  hose.  With  a  hydrant  pressure 
of  100  pounds,  the  length  of  hose  in 
this  case  might  be  700  feet.  With  a 
hydrant  pressure  of  75  pounds,  which  is 
quite  common,  a  250-gallon  stream  could 
not  be  supplied  through  a  length  of  hose 
greater  than  about  200  feet ;  and  a  175- 
gallon  stream,  through  a  length  greater 
than  about  450  feet.  Hence  the  general 
rule  that  hydrants  should  be  so  spaced 
that  no  line  of  hose  should  exceed  500  to 
600  feet ;  and  for  at  least  half  the  streams 
required  at  any  point,  the  length  of  hose 
should  not  exceed  250  to  350  feet,  ac- 
cording to  the  hydrant  pressure.  These 
lengths  cannot  be  much  increased  even 
where  fire  engines  are  used.  In  out- 
lying districts,  two  two-way  hydrants 
should  be  available  at  any  point,  with  a 
distance  of  not  more  than  500  to  600  feet 
to  the  more  remote  of  the  two. 

The  most  convenient  location  for 
hydrants  is  at  the  street  intersections,  as 
they  are  then  readily  accessible  from  four 
directions.  In  cities  of  moderate  size, 
the  required  number  of.  streams  can  be 
readily  supplied  by  locating  a  hydrant  at 
each  street  intersection ;  but  in  large 
cities  intermediate  hydrants  are  often 
necessary.  Tluis,  if  blocks  are  300  feet 
long  in  each  direction,  and  a  two-way 
hydrant  is  placed  at  each  corner,  then  a 
fire  could  be  served  from  eight  hydrants, 
with  a  maximum  length  of  hose  of  about 
450  feet,  giving  sixteen  good  fire 
streams ;  while  a  fire  at  a  street  corner 
could  be  served  from  thirteen  hydrants, 
eight  of  which  would,  however,  require 
hose-lengths  of  600  feet.  With  blocks 
600  feet  by  300  feet,  a  two-way  hydrant 
at  each  intersection  would  supply  not  less 
than  eight  streams  at  any  point,  without 
exceeding  600  feet  of  hose.  If  only  four 
streams  are  required,  then  one-fourth  of 
the  hydrants  might  be  omitted,  or  every 
other  hydrant  in  alternate  streets. 
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Giant  Work  of  a  Glacier 

How  the  Ice-Fields  of  Mount   Tacoma  are  Made  to    Light   Streets    and    Run 
Cars  Nearly  a  Hundred   Miles  Away 


By  HENRY    HALE 


AAK  )X(.  the  great  ninuntain  peaks 
(111  tlie  Pacific  cuast.  that  nf  'l~a- 
cmiia  is  perhaps  best  kiimvii. 
Mwiii^^  not  Hilly  111  its  size  hut  to 
the  iniHieiisr  iee-cap  u])(in  its  suiiiiiiit. 
fiirmed  li\  the  miniher  (if  glaciers  which 
exist  there.  It  is  not  only  a  great  moun- 
tain hut  a  heautiful  mountain,  since  the 
ice  fonuatidii  glittering  in  the  sunlight 
makes  it  visible  for  a  distance  ranging 
from  sixty  to  eighty  miles  dii  a  clear  (la\ . 
so  that  it  can  lie  distinctly  seen  in  the 
cities  of  Seattle  and  Tacoma. 

Glacier-Born  Rivers 

While  the  peak  is  sometimes  termed 
.Mount  Rainier.  Tacoma.  the  title  which 
tin-  Indians  g;i\e  it.  is  a  far  iiKire  appro- 
priate name  f(  ir  this  ])eak.  since  "Ta- 
coma"  in   a    sense    means    nourishment. 


I'lu-  ticlds  of  ice  and  snow  extending  for 
miles  upon  its  slopes,  form  the  source  of 
si'veral  important  rivers,  which  not  only 
nourish  a  wide  area  of  farming  country, 
but  have  recently  formed  a  most  im- 
]iortaiit  source  of  ])ower  for  the  cities 
named,  as  well  as  for  smaller  towns  in 
this  section  of  Washington.  In  fact,  from 
the  glacial  streams  of  Tacoma  is  already 
generated  a  very  large  quantity  of  elec- 
tric power,  which  is  being  utili7,eil  not 
onlv  for  power  hnl  for  heating  and  light- 
ing .as  well.  To  ^i\e  an  idea  ot  the  di- 
versity of  uses  for  the  current,  it  may 
he  stated  that  it  operates  the  electric  rail- 
way systems  in  the  cities  of  .Seattle  and 
Tacoma  aggregating  t^S  miles  of  trolley 
line,  in  addition  to  cable  railways  situated 
ill  the  hill\-  ])ortions  of  these  cities.  I'.e- 
^ides    this    service,    however,    current    is 
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furnished  for  one  of  the  most  notable  in- 
terurban  electric  railways  in  the  United 
States,  that  extending  between  Seattle 
and  Tacoma,  where  power  is  secured 
from  the  third  rail  in  connection  with 
the  multiple-unit  system.  This  line  is 
employed  not  only  for  passenger  service 
Init  for  transporting  freight  and  express 
material,  and  ranks  among  the  most  com- 
pletely equipped  electric  systems  in  the 
world.  The  horse-power  required  for  a 
number  of  the  largest  industries  in  the 
city  of  Tacoma,  including  the  shops  of 
the  Northern  Pacific  Railway  and  the 
Waterworks  pumping  plant,  is  also  ob- 
tained from  this  source ;  while  illumina- 
tion for  streets  and  buildings,  in  both 
Seattle  and  Tacoma,  depends  upon  it  to 
a  considerable  extent.  The  demand  for 
power  is  increasing  so  rapidly  that  within 
a  few  years  Mount  Tacoma  will  be  sup- 
plying fully  50,000  horse-power  to  the 
cities  mentioned. 

Puyallup  Po'wer  Development 

While,  as  already  stated,  the  glaciers 
and  snow  fields  of  Mount  Tacoma  are 
the  source  of  several  important  rivers 
traversing  the  western  portion  of  Wash- 
ington, the  stream  which  generates  the 
electric  current  at  present  is  the  Puyallup, 


which  originates  in  two  of  the  principal 
glaciers.  Owing  to  the  distance  of  the 
stream  from  its  source  to  the  generating 
station,  a  head  of  water  is  secured  which 
is  enormous  considering  the  volume  of 
water  utilized.  Consequently  the  instal- 
lation of  machinery  for  generating  cur- 
rent, and  the  system  for  distributing  it, 
present  unusually  interesting  features. 
The  plan  adopted  was  to  divert  the  river 
from  its  natural  bed,  carrying  the  water 
by  means  of  a  flume  ten  miles  to  a  res- 
ervoir located  on  a  high  plateau,  and 
thence  discharging  by  means  of  steel 
pipes  against  wheels  in  the  power  house, 
tmder  a  head  of  872  feet,  the  water 
wheels  so  driven  being  direct-connected 
to  electric  generators,  and  the  electric 
power  so  produced  being  transmitted  at 
a  pressure  of  55,000  volts,  48  miles  to 
Seattle,  and  32  miles  to  Tacoma. 

All  water  rights,  and  the  necessary 
land  abutting  on  the  river,  from  the  point 
of  diversion  to  point  of  return,  were  se- 
cured, as  well  as  all  land  necessary  for 
flume  and  other  structures  ;  and  actual 
work  of  development  was  commenced 
March  i,  1903.  To  facilitate  construc- 
tion, a  spur  track  2j/  miles  long  was 
built  from  the  Kapowsin  station  of  the 
Tacoma  Eastern  Railroad  to  a  new  sta- 
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PowKR  Plant  of  the  Tacoma  Rail\>,,  , 

tion  at  Electron,  and  cnntiniiod  a  mile 
further  til  the  power-house  site,  h'rom 
Electron  a  standard  LjauijX'  calile  incline 
was  huilt,  to  lift  tn  the  rest'rvnir  site  at 
an  eIe\alioii  of  almut  030  leet  aliove  the 
power  hdusc.  and  a  wa^im  rciad  t"  the 
head  works.  The  first  ^'nerat^r  unit,  id" 
5,000  horse-power,  was  put  in  commer- 
cial operation,  deli\'erini;'  pnwer  tn  Seat- 
tle and  Taciima.  1  m  April  14,  1004,  less 
than  fiiurteen  months  after  work  w;is 
l)e,L;un.  ddie  plint  was  put  in  com]ilete 
nperatiiin  tnr  il^  initial  invtallalii  m  of  20,- 
OiXi  ]lnr'~e-pii\\  er  1  m  luK'  _\v  11104. 


f;iee,  ;mil  has  a  nnifnrm 
tirade  of  7'  _>  feet  to  the 
mile.  At  frequent  in- 
tervals, automatic  spill- 
ways are  provided,  tn 
res'idate  the  tlow  of 
water,  ddie  llume  dis- 
charges its  water  into  a 
reservoir  located  on  a 
hii^h  plateau  nearly  900 
feet  ahove  the  power 
liiiuse.  This  reservoir 
sei\es  as  a  relay  ti> 
maintain  the  jilant  in 
cnntinuous  operation  in 
case  of  interrupt  inn  of 
water  supply,  and  is  also 
very  useful  in  supplyiu!:;' 
water  for  temporary 
iiverloads  in  excess  of  the  discharge  ca- 
|iacit\  I  if  the  flume — or,  in  other  words, 
fur  (.'iiiu'dizing'  the  dailv  thictuations  of 
li.ad. 

The  liication  of  the  reservoir  is  jx'irticu- 
larly  well  adapted  fur  the  ]nirposc.  The 
material  excavated  fi'nni  the  higher  side 
of  the  site  was  used  to  form  the  embank- 
ment on  the  lower  side  of  the  reservoir. 
I'his  material  is  a  glacial  In  lulder  till 
I  if  clayey  consistency,  wliich  reipn'res 
hlasling  hcfore  it  can  he  handled  with 
steam   slimels. 

The  llume  enters  nne  end  nf  the  reser- 


..  LK    CUMPANV- 


Dain  and  Reservoir 

The  dam  reipiired  is 
constructed  of  masonry, 
l)eing  joo  feet  in  length 
and  five  feet  in  Inight. 
It  is  \-erv  sulistantialK' 
linilt,  in  nrder  to  with- 
stand the  pressure  of  the 
watei'.  tlie  volume  di- 
^•erted  ti  1  the  llnme  cnn- 
nected  with  tlic  d.am 
being  cnntri  illed  by  what 
is  known  as  a  "I'adial 
gate."  The  llunu'  car 
r\"ing  the  water  fri  mi  the 
head  wi  irks  |i  1  the  reser- 
viiir.  is  built  I  if  1k'.'i\\' 
plank,  being  X  feel  in 
width  .and  5  feel  in 
difith.  It  is  suppi  irted  1  m 
trestlewnrk  fi'llnw  ing 

the  cimtotu'   of   the   sur- 
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voir,  and  when  the  latter  is  drained,  dis- 
charges into  a  concrete  basin  in  front  of 
the  forebay.  This  arrangement  permits 
the  emptying  of  the  reservoir  for  inspec- 
tion or  cleaning  without  interrupting  the 
delivery  of  water  to  the  power  house, 
arid  distributes  the  water  quietly  to  the 
penstocks  without  danger  of  carrying  air 
into  the  pipes.  The  forebay  built  inside 
of  the  reservoir  is  of  concrete,  divided 
into  compartments  forming  separate  gate 
chambers  for  the  main  penstocks.     Each 


for  each  of  the  remaining  four  units  to 
be  installed  later,  are  carried  through  the 
reservoir  embankment  in  the  form  of 
concrete-protected  wood  stave-pipes, 
joining  the  steel  pipes  just  outside  the 
reservoir  embankment. 

Of  the  eight  main  pipes  for  the  com- 
pJete  plant,  four,  together  with  the  ex- 
citer, are  now  continued  about  1,700  feet 
down  an  incline  of  about  30  degrees  to 
the  power  house  on  the  river  bank 
below.      Each    main   pipe    is   of   riveted 
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compartment  is  provided  with  iron  racks 
or  screens,  with  stop-boards  to  permit 
inspection  or  repairs  without  emptying 
the  reservoir.  The  gates  are  arranged 
for  connecting  an  electric  motor  drive 
controlled  from  the  power  house.  The 
depth  of  water  in  the  reservoir  is  at  all 
times  shown  at  the  power  house  switch- 
board by  a  Dibble  automatic  electrical 
indicating  and  recording  water  gauge 
fitted  with  low-water  alarm.  This  gauge 
is  operated  by  three  wires  running  from 
a  float-actuated  Dibble  transmitter  at  the 
reservoir.  The  penstocks,  one  for  the 
two  exciters,  one  for  each  of  the  four 
generating  units  now  installed,  and  one 


steel  48  inches  in  diameter  and  74 


inch 


thick  at  the  upper  end,  tapering  to  36 
inches  in  diameter  and  ^  inch  thick  at 
the  lower  end.  The  penstocks  are 
anchored  by  massive  concrete  abutments, 
designed  to  drain  all  surface  water  away 
from  the  pipes.  As  a  further  security, 
the  pipes  are  protected  with  back-filling 
of  earth  on  which  is  planted  quick- 
growing  vegetation. 

The  power  house  is  a  massive  con- 
crete, brick,  and  steel  structure  built  in 
the  bank  of  the  river  on  a  foundation  of 
rock  and  piling.  The  building  for  eight 
units  will  be  about  100  by  266  feet,  di- 
vided longitudinally    into    two    parts — a 
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generator  house  and  a  transformer  and 
switching  house.  The  generating  units 
are  arranged  parallel  to  and  along  the 
river  side  of  the  building,  the  penstocks 
being  brought  to  them  under  the  main 
floor  from  the  rear.  The  transformers 
are  grouped  in  isolated  rooms  of  con- 
crete in  the  basement  of  the  switch  house, 
the  switching  apparatus  and  wiring  being 
in  compartments  overhead,  as  described. 
Each  unit  consists  of  two  overhung  Pel- 
ton  water  wheels  lo  feet  6  inches  in 
diameter,  mounted  one  on  each  end  of 
the  shaft  of  each  5.000-horse-power  two- 
bearing  generator.  The  nozzles  are  of 
the  needle  type,  arranged  for  automatic 
deflection  by  governors  for  speed  control, 
the  operation  of  the  needles  being  for 
economic  adjustment  of  the  discharge  to 
the  load  of  the  machine.  Each  nozzle  is 
also  provided  with  a  motor-operated  gate 
valve  for  cutting  off  the  water  supply. 
Each  wheel  unit  has  a  maximum  caj^ac- 
ity  of  7,500  horse-power. 

The  wheels  are -arranged  to  be  started, 
stopped,  and  adjusted  for  speed,  from  the 
main  operating  switchboard  at  one  end 
of  the  generator  room.  Motor-driven 
pumps  provide  oil  supply  for  ordinary 
lubrication,  pressure  oil  for  forced  lubri- 
cation in  starting,  and  circulating  water 
for  cooling  the  bearings.  The  motors  and 
wheels  are  hydraulically  forced  on  "to  a 
24-ilich  hollow  nickel-steel  fluid-com- 
pressed shaft.  The  spray  from  the  wheel 
discharges,  collecting  in  the  water- 
wheel  housing,  enters  this  hollow  shaft, 
and  automatically  serves  to  cool  the 
bearings.  At  the  date  of  their  installa- 
tion these  were  the  largest  impulse  wheel 
units  in  the  world. 

There  are  four  revolving-field  gener- 
ators made  by  the  General  Electric  Com- 
pany, of  3,300-kilowatts'  capacity  each, 
with  an  overload  capacity  of  25  per  cent 
for  two  hours,  wound  for  three-phase 
current  at  2,300  volts  and  a  frequency 
of  60  cycles  per  second.  Two  150- 
kilowatt,  125-volt,  600  revolutions  per 
minute,  shunt-wound  exciters  are  pro- 
vided, each  direct-connected  to  an  over- 
hung Pelton  water  wheel,  and  to  a  2.080- 
volt,  200-horse-power,  three-phase  induc- 
tion motor.  The  wheels  driving  the  ex- 
citers are  not  provided  with  automatic 
governors,  the  direct-connected  induction 


motors  serving  this  purpose,  operating 
either  as  motors  or  as  generators,  ac- 
cording as  they  run  below  or  above  syn- 
chronous speed.  The  motors  also  afford 
a  relay  source  of  power  for  excitation  in 
case  of  failure  of  an  exciter  water  wheel 
or  its  water  supply.  Each  exciter  is  ca- 
pable of  exciting  six  generators  under  all 
conditions.  Three  banks  of  transformers 
are  installed  at  the  power  station,  each 
bank  consisting  of  three  2,333-kilowatt, 
water-cooled,  oil-insulated  General  Elec- 
tric transformers,  with  25  per  cent  over- 
load capacity  for  two  hours. 

The    necessarv    connections    between 
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generators,  telephone  planks  and  bus- 
bars are  made  by  motor-operated  oil- 
switches,  which  perform  all  the  ordinary 
switching.  An  idea  of  the  capacity  of 
these  switches  can  be  gained  when  it  is 
stated  that  they  include  one  60,000-volt 
triple-pole  switch.  All  of  the  switches, 
however,  are  controlled  from  operating 
panels  erected  on  a  gallery  in  the  east 
end  of  the  generating  room,  so  that  the 
plant  is  entirely  controlled  from  this  gal- 
lery. 

Erom  the  power  house,  two  parallel 
transmission  lines  run  a  distance  of  22 
miles  to  Bluffs,  a  station  on  the  line  of  the 
Puget   Sound   Electric   Railway.      From 
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r.lurfs,  OIK-  line  runs  fur  a  crrcat  part 
parallel  to  the  transmission  line  of  the 
Put^et  Sound  l''.leelric  l\ail\va\  tn  Seat- 
tle, and  one  to  radmia.  The  transniis- 
siiin  line  of  the  l-Jeetrie  Raihva\'  is  at 
present  i  iperatini;-  at  J7.000  volts  ;  Imt  the 
line  is  (lesiL^ned  for  nperatiijn  at  duulile 
this  volta,!.;e,  so  that  when  this  hue  is 
ehan<;ed  c)\'er  to  a  55,000-volt  hasis  there 
will  he  two  cnnipletf  and  independent 
pule  lines  fruni  the  power  house  to  Seat- 
tle and  TaciMua.  At  I'duffs.  there  are 
erected  junctinn  pole  switches,  hy  which 
the  twii  transmission  lines  ni,a\  lie  cut 
through  independently — one  to  Seattle 
and  OIK'  to  Tacoma — or  both  lines  ]iut 
in  multiple,  or  an\'  section  isolated,  with- 
out interferinj;  with  tln'  oper.'ition  of  the 
I  ither  sections. 

The  ])orcelain  insulator  consists  of  a 
broad  umbrella-shaiied  top  14  inches  in 
<lianieler.  and  tlu'ee  inner  shells,  cemented 
together  and  to  the  iron  pins  by  r<irt!and 
cement.  1-lach  weisjhs  about  22  pounds, 
and  stands  a  ])otentiaI  of  qo.ooo  to  loo.- 
000   volts   before   arcing   over   under  an 


'INC,  CONNECTIONS  WITH   HIGH-TENSION 
SSION   LINE. 

artitici.'il  rain  test.  The  line  wire  'm  both 
lines  from  the  power  house  to  Seattle  is 
ii)-straud  .\'o.  0000  senii-hard-drawn 
cop|ier  cable.  The  wires  are  transposed, 
makinr;'  a-third  of  a  turn  about  every  four 
miles.  The  various  sections  of  the  s\s- 
tein  are  connected  b\  telephone  wires, 
one  of  which  extends  ]iarallel  with  the 
transmission  lines. 

I'or  transforming;-  the  current  to  a  suit- 
;ible  volt;iL;e  for  transportation,  illuiniiia- 
tion.  and  other  pur[(Oses  in  Seattle  and 
Tacoma.  a  series  of  substations  have  been 
constructeil.  varyiui;'  in  capacity  accord- 
iuL;  to  the  service  re(|uired.  The  equip- 
ment at  the  receivino-  station  at  Seattle 
will  give  .an  idea  of  the  ajinaratus  em- 
ployed for  transforming  the  current,  ddie 
high-tension  current  is  stejjped  down  to 
2.300  volts  for  local  (Hstribution  to  the 
stations  rif  the  ."seattle  ]\lectric  Conipanv. 
Control  is  ])rovideil  by  means  of  motor- 
operated  oil  switches  for  the  two  in- 
coming high-tension  lines,  for  two  4.000- 
kilowatt  lianks  of  transformers,  ancl  for 
three  outgoing  2.300-volt   feeders.      The 


giAnt  work  of  a  glacier 
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control  of  the  transformers  consists  of  a 
motor-operated  60,000-volt,  400-ampere 
(lil  switch  on  the  high-tension  side  of  each 
bank  of  transformers;  and  a  motor-op- 
erated 2,500-volt,  4-pole  oil  switch  on 
'the  low-tension  side  of  each  bank.  The 
control  of  the  2,300-volt  outgoing  feed- 
ers is  by  motor-operated,  4-pole  oil 
switches  similar  to  the  transformer  low- 
tension  switches,  differing  only  in  ca- 
pacity, the  former  being  of  800-ampere 
and  the  latter  of  1,200-ampere  capacity. 
.Ml  the  oil  switches  have  time-limit  relays 
for  automatically  opening  the  switches  in 
case  of  overload  or  short  circuits.  There 
are  installed  four  2,ooo-kilov\'att  trans- 
formers in  two  banks  of  two  each,  trans- 
forming from  50,000  volts  three-phase  to 
2,300  volts  two-phase.  The  arrangement 
of  the  windings  is  such  that  50,000,  40,- 
000,  and  25.000  volts  can  be  used  on  the 
high-tension  side,  and  low-tension  volt- 
ages of  13,800,  6,900,  and  2.300  may  be 
obtained. 

All  the  transformers,  including  the 
compensators,  are  water-cooled,  the  water 
for  cooling  bemg  primarily  derived  from 
the  city  service,  but  recooled  by  a  cooling 
tower  to  effect  economy  by  the  re-use 
of  water.  In  addition  to  the  above  ap- 
paratus, there  are  two  500-kilowatt  trans- 
formers in  this  station,  with  a  ratio  of 


transformation  of  25,000  to  2,200  volts 
installed  for  connection  to  the  transmis- 
sion line  of  the  Puget  Sound  Electric 
Railway. 

Future  Extensions 

While  the  current  was  not  generatetl 
for  commercial  purposes  until  April, 
1904,  the  system  has  been  so  successfully 
operated,  that,  as  already  stated,  it  will 
be  considerably  enlarged  in  the  near 
future.  Unlike  some  other  electrical  in- 
stallations in  the  United  States,  there  has 
been  no  difficulty  in  securing  an  adequate 
water  supply,  owing  to  the  unique  natural 
conditions  which  prevail.  It  is  an  inter- 
esting fact  that  the  flow  of  water  through 
the  Puyallup  river  is  greater  in  summer 
than  in  winter.  This  is  because  the 
glaciers  and  snow  fields  melt  away,  much 
more  rapidly  in  summer,  on  account  of 
the  higher  temperature.  While  the  ice 
masses  are  enormous  in  extent,  some  of 
the  glaciers  being  hundreds  of  feet  in 
thickness,  each  winter  these  increase  in 
size  owing  to  the  large  amount  of  pre- 
cipitation upon  the  top  of  the  mountain, 
the  moisture  freezing  as  it  descends.  The 
flow  of  water  from  the  glacial  fields  is, 
of  course,  considerably  less  during  cold 
weather :  hut  this  is  more  than  made  up 
by  the  quantity  of  rainfall  upon  the  foot- 
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INTERIOR  Oi-  SWII1.H  iUU  Sh. 
Showiiik-  liit^h-lension  disconnecting  switches  and  current  triiiisforiiiers. 


hills  III  Tacmiia  ilurini;'  what  is  tonncd 
the  rainy  .scasmi,  which  cnrrespoiuls  t<i 
the  Eastern  winter.  Therefore  the  \iil- 
unie  iif  water  thrnnL;lii  uit  the  \ear  is  re- 
niarkahh'   nnifnrni. 

W'hilr  tin's  sinL;le  nmnntain  has  already 
heeiinie  an  imlispensalile  snnree  nf  pnwer 
to  the  cities  and  towns  within  a  radius 
of  100  miles  t'roni  its  siiiiimit,  as  already 
stated,  hill  one  of  the  rivers  to  whicli  it 
L;ives  ])irth  has  heen  utilized  for  develop- 
ini;'  llie  electric  current.  Xo  less  than 
sixteen  L^laciers  are  upon  its  slo|)i_'s:  and 
from  the  streams  which  haw  their  source 
in  these  .i;reat  ice  m.isses.  can  he  ohtained 
surficient  electric  current  to  turn  ever\- 
w  heel  in  the  State  of  WasliiiiLiton.  if  ile- 


sired,  to  say  nothinq-  of  the  qnnntitx- 
a\ailalile  for  ilhimination  and  for  oper- 
atiuL;  tile  various  r.iilroad  svstems.  This 
statiuient  is  not  <;uesswork,  but  is  made 
u])ou  the  authorit\'  of  eminent  enfjineers 
who  have  made  a  flioron,L;h  investigation 
of  the  mouut.iin.  I'.ut  the  installation 
which  we  ha\e  'descrilied  has  alreach' 
played  a  most  important  I'art  in  the  in- 
dustrial development  of  western  Wasli- 
inL;ton.  It  is  an  interesting'  fact  tliat  two 
I'lostoii  ent;iueers  conceived  and  carried 
out  the  ]ilan — Messrs.  ."stnnCiS:  NWhsler — 
to  whom  is  due  the  ci'cdit  for  demonstrat- 
ing;' the  .^reat  oppi  n'tuuities  lor  electrical 
deN'clopnKUt  which  such  mountains  as 
'l';iconia  offer  the  neoi)le  of  the  West. 


Breeding  Fresh-Water  Pearls 

Plans  for  a  Curious  Ne'w  Industry,  -with  Wide  Possibilities  before  It 


By  ELIZABETH  A    REED.  A.  M. 


THE  systematic  culture  of  fresh- 
water pearls  may  easily  become 
an  important  imlustry  in  the 
United  States  as  the  mol- 
lusks  from  which  they  are  taken. 
are  very  abundant  in  our  lakes 
and  rivers.  The  Mississippi  basin,  es- 
pecially, teems  with  them,  presenting 
many  forms  which  differ  from  those  of 
the  Atlantic  watershed  and  other  parts  of 
the  world. 

Besides  the  true  pearl  o}'ster  {Mcl- 
eagrina)  found  in  the  Pacific  and  Indian 
oceans,  there  are  many  shells  which  fur- 
nish this  beautiful  product ;  and  of  these 
the  Unionidcc  are  a  fresh-water  group, 
also  called  Naiades  The  latter  are  found 
in  the  rivers  of  Europe,  particularly  of 
Scotland  and  Ireland,  also  in  Mesopo- 
tamia and  China ;  while  other  allied 
genera  represent  the  family  in  the  Ama- 
zon basin  in  South  America. 

Pearls  in  Indian  Mounds 

In  the  United  States,  bushels  of  pearls 
have  been  found  in  the  Indian  mounds 
of  the  Mississippi  valley,  but  they  were 
damaged  and  partially  decomposed  by 
long  centuries  of  burial,  even  in  cases 
where  they  had  not  been  ruined  by  sac- 
rificial fires.  The  Indians  evidently  used 
the  Unios  for  food  and  were  thus  led  to 
the  discovery  of  the  gems. 

So  far,  however,  as  the  white  settlers 
were  concerned,  themollusks  were  prac- 
tically unmolested  until  1857,  when  a 
pearl  of  fine  luster  was  accidentally  foimd 
at  Notch  Brook  in  Paterson,  New  Jer- 
sey. It  weighed  93  grains,  and  became 
known  as  the  "Queen  Pearl"  from  the 
fact  that  Tififany  &  Company  sold  it  to 
Eugenie.  The  French  Empress  paid 
only  $2,500  for  it,  but  it  is  now  valued 
at  $10,000. 

The  news  of  this  sale  to  royalty  created 
such  an  excitement  that  not  only  Notch 
Brook  but  other  streams   were   invaded 


in  tiie  most  ruinous  way,  millions  of  fine 
Unios  being  destroyed.  That  year, 
pearls  were  sent  to  the  New  York  mar- 
ket from  nearly  every  State,  their  value 
being  fully  $15,000.  This  output  gradu- 
ally lessened  until  in  1863  only  about 
$1,500  was  reported  .  from  this  source. 
Five  years  afterward,  however,  there  was 
a  great  revival  of  interest,  many  fine 
gems  being  found  in  the  Little  IVIiami 
river  in  Ohio.  A  little  later,  some  of  the 
best  came  from  the  vicinity  of  Waynes- 
ville,  Ohio,  where  about  $3,000  worth 
were  collected  in  1876.  Kentucky,  Ten- 
nessee, and  Texas  soon  came  into  line  as 
among  the  good  producers  :  and  some  fine 
specimens  were  sent  from  Florida.  In 
1889  the  rivers  of  Wisconsin  furnished 
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Shell  of  Fresh-Water  Mussel  {Unlo  crassidcns) 
FROM  Mississippi  River. 

$10,000  worth  of  pearls  in  three  months, 
one  of  the  gems  being  valued  at  $500. 
During  the  Columbian  Exposition  in 
1893  in  Chicago,  a  notable  feature  in  the 
Wisconsin  State  Building  was  the  won- 
derful exhibit  of  native  pearls  with  a 
great  variety  of  delicate  tints. 

Pearl  Finds  in  Arkansas 

In  1897  there  was  another  outbreak  of 
excitement  on  this  subject ;  and  this  time 
its  center  was  in  Arkansas,  especially 
along  the  Black  river  and  its  tributaries, 
a  region  of  small  lakes  situated  chiefly 
in  White  county,  and  along  the  Arkansas 
river  and  its  tributaries,  from  Little  Rock 
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Riuht  Valve  Interior.  Left  Valve  Exterior. 

SHELL  FROM   LINN    JUNCTION.  lOW.A,  WITH    EMUEDDED  PEARL. 

This  pearl  weielifd  ]4'2  pearl  grains.     It  was  "button-shaped"  and  salmon-colored.     It  lay  near  the  posterior  end  of  the 
lii^ht  valve.     The  protuberance  it  caused  is  seen  in  the  exterior  view  of  tile  left  valve. 


eastward,  and  also  westward  even  into 
Indian  Territijry.  Ari<ansas  pearls  had 
been  tcnown  l.iefore,  Imt  liad  not  attracted 
special  attention.  It  is  said,  however, 
that  in  1895  a  surveying  party  on  White 
river  had  found  them  to  the  value  of 
$5,000.  Kansas  has  also  yielded  some 
fine  specimens :  out  of  eleven  lavender- 
tinted  gems  which  were  sent  to  St.  Louis, 
the  best  was  valued  at  ?350.  the  others 
ranging  in  price  from  $30  to  $150. 

Excitement  is  Intense 

It  appears  that  aliout  imce  in  ten  years 
tlie  pearl  mania  is  starteil  by  sume  valu- 
able find,  and  then  a  new  campaign  of 
igiiiirant  exterminatimi  is  carrieil  mi  b\- 
a  more  iir  less  crazy  ])(ipulace.  Regular 
avocations  are  aljandoned ;  and  men. 
wi linen,  ami  children  join  in  the  whule- 
sak'  destnicliiin  of  L'liios  until  in  m,in\ 
streams  fliey  are  j:iracticall\-  exleniii- 
nated.  This  course  must  result  in  bit- 
ter disajipointment  to  thi)usands,  \\iii> 
have  the  i<lea  that  every  nacrenus  coti- 
cretiiin  tliey  may  tind  is  a  valuable  treas- 
ure; it  is  niit  only  a  jiitiful  waste  i>\  time 
and  effort  but  also  a  criminal  destruclinn 
of  valuable  nidllusks. 

Pearls  are  believeil  t(~>  be  formed  as  the 
result  of  an  abnormal  secretory  process 
eausrd  by  an  irritatidii  of  the  mantle  of 
the  miilhisk  thrnugh  accident  or  disease, 
cir  through  intrusion,  into  the  slu'll,  of 
some   foreign  body,  such  as  a  grain  of 


sanrl,  or  possibly  some  parasite.  This  is 
the  accepteil  theory,  ami  it  is  confirmed 
by  the  discovery  (if  ca.ses  among  the 
ocean  pearl  o\sters,  in  which  a  tiny  fish 
has  entered  the  open  valves,  and,  being 
caught  ix'tween  the  shell  anil  the  mantle, 
has  been  unable  to  escape,  finally  becom- 
ing im]irisoiieil  in  a  coating  of  pearl  se- 
cretion and  thus  fasteneil  down  t(.i  the 
inner  surface  of  the  valve. 

How  Chinese  Make  Pearl  Idols 

There  are  now  in  the  Field  Columbian 
.Museum,  Chicago,  many  sjK'cimens  of 
shells  which  ;ire  examples  of  this  sort; 
one  of  them  is  a  small  ]iiece  showing  an 
eiiclo^e'd  crab  immediateh  below  a  blister. 

.\inong-  the  Chinese  it  has  long  been 
customary  ti>  produce  images  of  lUiddha 
by  iiitroilucing  little.  Hat.  tin  figures  be- 
tween the  valves  and  the  mantle  of  a 
large  river  mussel  of  that  country  :  they 
are  carefully  inserted  so  as  not  to  injure 
the  animal,  which  is  then  returned  to  the 
w.iter  for  atmut  a  year.  When  again 
opened,  the  figures  are  found  to  be  en- 
tirely coated  with  nacreous  material  anil 
partially  attached  to  the  shell :  and  thus 
they  make  a  powerful  appeal  to  the  su- 
perstitions of  the  uniniti.iti'd. 

Experiments  in  Germany 

At  the  International  iMsheries  Exhibi- 
tion held  in  llerliii  in  1S80,  there  were 
shown  results  of  ex]>erinients  undertaken 


BREEDING    FRESH -WATER    PEARLS 


5i)7 


ill  Germany  toward  the  production  of 
pearls  by  the  same  methods  which  have 
long  been  practiced  in  China.  A  small 
foreign  body  either  was  introduced  into 
the  mantle  itself  as  a  nucleus  for  the 
formation  or  was  inserted  between  the 
mantle  and  the  shell,  the  most  successful 
results  being  shown  from  the  second 
method. 

It  has  been  found  that  the  color  of  the 
gems  depends  upon  that  of  the  shell  upon 
the  inside  of  which  they  are  formed. 
Thus  the  pink  conch  of  the  West  Indies 
yields  the  beautiful  rose-colored  pearls, 
while  those  of  the  clam  are  white  or 
dark  purple  according  to  their  proximity 
to  the  part  of  the  mantle  which  secretes 
the  white  or  dark  portion  of  the  shell. 
This  important  fact  should  be  borne  in 
mind  when  selecting  moUusks  for  experi- 
ment. There  are  many  varieties  of 
Unios,  fifteen  of  which  are  recognized 
as  being  pearl-bearing,  while  a  few  others 
yield  occasional  specimens.  The  great 
abundance  of  North  American  shells, 
with  their  varied  and  exquisite  tints, 
offer  a  most  fascinating  field  for  practical 
research. 

Culture  Methods  Simple 

The  methods  of  culture  are  exceeding- 
ly simple  as  it  is  necessary  only  to  open 


slightly  the  shell  and  insert  a  very  small, 
transparent  glass  bead,  putting  it  between 
the  mantle  and  the  shell.  Great  care 
must  be  taken  to  avoid  injury  to  the  little 
animal ;  and  in  opening  the  shell  a  thin, 
flat,  iron  tool  with  a  wooden  handle  and 
a  bent  point  should  be  used ;  a  knife 
might  answer  for  this  purpose.  When 
the  point  has  been  inserted,  it  is  turned 
around  to  an  angle  of  about  90°,  the  shell 
being  thus  partially  opened  without  in- 
jury to  the  life  within.  After  treatment, 
it  must  be  returned  to  the  water  for  a 
year  or  two,  while  the  process  of  in- 
crustation goes  on. 

How  a  Clam  Walks 

Only  those  who  have  seen  a  clam 
"walk"  can  understand  the  wondrous  fa- 
cility with  which  bushels  of  them  change 
their  place  of  habitation  in  a  day  or  a 
night.  It  is  well  worth  one's  while  to 
spend  an  hour  or  two  sitting  upon  the 
sandy  beach  and  watching  these  appar- 
ently inert  creatures  in  their  methods  of 
locomotion.  At  first  the  shell  opens 
slightly,  and  a  little  muscular  "foot" 
comes  out — a  foot  which  looks  more  like 
a  tongue ;  but  with  its  appearance,  there 
begin  a  series  of  "hitchity  hatchity"  mo- 
tions which  propel  the  owner  more 
quickly   and    effectually   than    would    be 


A  B 

SHELLS    inifsas  fl,\,ilus)  WITH    EMBEDDED   PEARL-COATED    FOREIGN    OBJECTS. 
A— Shell  four  inches  long,  containing  pearl-coated  tinfoil  figures  of  Buddha.     B  -  Shell  containing  three  strings  of  pearl- 
coated  beads.     Specimens  from  temples  in  Soo-Cfaow.  China. 
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iKhSH-WATrK    MlSSFL,    SHOWING     P  K  A  [J  L     EMnKDUKD     BE- 
IWKKN    MaNTLK    ami    SHF.LI.    AT    LoWKK 

RUiHT-Hand  Cokskk, 

A  specimen  of  the  -)/,iii;,ir,'/,in,i  miiyiriiritiA>,i   fi.im  the 

Butovia  Kiver.  Boliemia. 

tlmught  possililc.  This  is  another  ini- 
purlant  fact  tn  he  remenilierecl.  fur  it 
carries  with  it  the  ennvietinn  that  the 
iiiusst.'ls  trratiil  iiiii>t  li\'  ^nnn-  iiulhiul  \)v 
confined  within  certain  Hniits  while  the 
process  is  ,i;iiin.t;'  on.  in  urdri'  tliat  the 
finished  pearl  may  lie  ohtainaMe  at  the 
jirdjier  time.  Perhaps  the  simplest 
methiiil  wnulil  he  to  ])lace  them  in  a  hox 
lir  harrel  in  which  auger-hules  have  hcen 


hiircd  for  the  admission  of  air  and  water  : 
this  may  then  he  partially  filled  with 
soil  ami  niollnsks.  and  nearly  snnk  in  the 
bed  of  the  stream  :  it  should  he  placed 
near  the  shore  and  sheltered  from  the 
investii;atie)n  of  the  curious  liy  a  fallen 
tree  or  some  similar  olistruction. 

More  Pearls  in  Clear  Water 

It  is  claimed  liy  W.  J.  \\eathcrill. 
Uniteil  States  (.'onsul  at  Brisbane,  Aus- 
tralia, that  in  the  case  of  pearl  oysters, 
the  yielil  is  much  less  when  the  bottom  is 
muddy  or  clayey  than  when  it  consists 
of  gnivel  or  shar])  saiul.  Hence  we  have 
a  valuable  hint  coneernino'  material  to  be 
used.  It  is  a  safe  rule.  h<iwever.  to  give 
the  mollnsks  the  soil  from  which  they 
were  taken. 

When  it  is  thought  that  the  process 
ma\  lie  complete,  exammations  must  be 
conducted  with  the  greatest  care:  this 
may  be  done  by  means  of  ;i  |iair  of 
pliers  with  sh;irp-|iointed  jaws  and  a 
screw  lietween  the  arms,  which  is  turned 
by  the  h.ind  until  the  v.alves  of  the  shell 
are  sutticiently  distemleil  to  see  whether 
or  not  it  contains  a  ]iearl.  If  it  docs  not, 
or  if  the  gem  is  still  in  an  unfinished  con- 
dition, the  animal  nuist  be  returned  to  its 
former  abode  until  the  process  is  com- 
plete. .\t  this  ex;imination  it  will  l>e  well 
ti>  h.ive  a  .snpplx'  of  beads  at  han<l  so  that 
one  or  two  more  may  lie  inserted  in  casi- 
the    former    planting   may    ha\-e    slipped 

out. 

In  the  way  imlicated.  anyone  who  has 
access  to  a  stream  or  lake  may  inaugurate 
a  very  interesting  and  profitable  business 
without  ca|)ital.  and  with  the  investment 
of  very  little  time  and  trouble.  In  a  few- 
years  oiu'  n;iti\'e  pearls  might  not  onl\' 
supply  the  home  market  but  also  form  a 
cousiderable  feature  uf  export. 


Helpful 
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LITTLE  tKing.  a  sunny  smile, 
A  lovint^  word  at  morn  — 

And  all  Jay  \on<^  the  day  shone    brifiht. 

The  cares  of  life  were  inade  more  li^'ht. 
And  sweetest  hopes  were  born. 


NIAGARA  FALLS  (ONT.)  INTAKE,  WITH  "FLYING  DAM"  IN  POSITION  TO  RAISE  WATER-LEVEL. 
View  taken  immediately  after  column  was  tipped  over  into  the  river. 


Built  Up  to  be  Thro^vn  Down 

Tall  Concrete  Monument  Tipped  Over  into  Niagara  River  to  Serve  as  a  Dam 


By  ALFRED  SIDNEY  JOHNSON 


Tlif  ic/t-ii  of  an  "obelisk  uieir"  or  "fly in i^  dike"  ivas  suggested  by  observation  of  the  action  of 
a  boulder  lying  in  the  rapids  ab07'e  the  Falls.  "While  making  a  reconnaissance,  I  saw,  a  few 
hundred  feet  above  the  intake  of  the  International  Electrical  Railway,  a  great  boulder  lying  in  the 
rapids,  which  raised  the  water  above  it.  It  immediately  struck  jne  that  imitation  of  A'ature 
would  accomplish  the  desired  result  .  .  .  .  Success  has  attended  the  project." — Isham  Randolph. 


WHO  ever  heard  of  a  structure 
erected  for  the  very  purpose 
of  being  tipped  over,  thrown 
•down,  broken  up,  and  left  to 
He  where  it  fell  ?  And  yet  this  curious 
paradox  is  one  of  the  things  that  the  vis- 
itor may  see  to-day  among  the  many 
notable  engineering  features  that  are  so 
rapidly  transforming  the  environment  of 
Niagara  Falls  and  menacing  the  scenic 
beauty  of  the  cataract. 

Concrete  has  in  recent  years  invaded 
the  structural  field  to  a  marvelous  extent, 
and  may  yet  come  to  monopolize  com- 
pletely certain  portions  of  that  field.  It 
is  obtainable  wherever  needed,  in  ex- 
haustless  quantities.  It  is  cheap,  durable, 
and  strong  in  every  way  except  under 
tensile  strain,  showing  wonderful  resist- 
ance to  corrosion  and  the  efifects  of  vibra- 
tion. When  reinforced  with  steel,  its  re- 
sistance to  disruptive  forces  is  vastly  in- 
creased. Altogether,  it  is  in  many  re- 
spects an  ideal  substitute  for  wood  and 


stone  in  construction.  Pavements  are 
made  of  it.  It  is  used  for  making  piles, 
telephone  poles,  railroad  ties,  and  many 
other  useful  things  of  the  raw  material  of 
which  our  dwindling  forests  were  for- 
merly the  chief  source  of  supply.  Houses, 
large  and  small,  are  now  built  of  it,  with 
all  their  walls,  timbers,  colunms,  casings, 
and  even  sash,  fashioned  out  of  this  eco- 
nomical and  easily  manipulated  material. 
The  use  of  concrete  in  dam  construc- 
tion has  long  been  common  practice ;  but 
never  before  was  so  unique  an  application 
attempted  as  that  recently  made  in  the 
erection  of  a  dam  to  increase  the  supply 
of  water  at  the  joint  intake  of  the  city  of 
Niagara  Falls,  Ontario,  and  the  Niagara 
Falls  Park  &  River  Railway.  Each  win- 
ter the  city  has  suffered  for  want  of 
water,  owing  to  ice-jams  diverting  the 
naturally  diminished  supply  available  at 
that  season.  During  the  winter  of  1904- 
05,  in  order  to  get  the  amount  of  water 
required  for  fire  protection  and  domestic 
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How  THE  Concrete  Coumn  was  lu  ilt. 

|)ur]insL's,  the  Canadian  tnwn  of  X'iai^ara 
l'"alls  had  to  call  upon  the  rcsnurccs  of 
its  nanKsakc  on  the  \e\v  ^  ork  side  of 
the  river;  and  additional  water  was  car- 
ried to  the  Canadian  side,  across  the 
lower  steel-arch  hriil^c,  through  a  line 
of  fire   hose. 

(  If  late,  it  IS  claimed,  the  deticiency 
has  licen  a,i;',L;Tavated  hv  the  drains  dne  to 
the  vast  work.s  of  construction  fur  powt  r 
deveIo])nient  now  inider  \\a\  alonj;'  the 
hanks  of  the  river  ;d)o\e  the  I'alls. 
'rhoii|L;h  this  claim  has  not  heen  iirci\cn. 
the  (  onnnissioners  of  N'ictoria  I'ark  — 
witli  whom  complaint  was  lod,i:;ed — de- 
cided, in  \  iew  of  the  lonL;-recognized  con- 
ditions of  the  water  snpjdy.  to  try  some 
measnre  of  relief. 

The  ex])edient — adopted  on  the  ailvice 
of  a  distinL;nished  consultinj;'  ent^ineer, 
.Mr.  Isham  Randolph,  of  riiica.g-o  Drain- 
ao;e  C'anal  fame — was,  first,  to  erect  a 
dam  on  shore  in  the  shape  of  a  concrete 
cohnnn,  and  then  to  tip  tliis  sh.aft  over  in 
sncli  a  direction  that  when  it  fell  it  would 
present  the  re<|nire(I  olistrnction  to  the 
clKunu'l  and  .L;ive  the  desired  rise  m 
water-level. 

(  )ne  of  the  acconi]ianyin,L;'  illnsf rations 
shows  the  method  of  construction  of  the 
colunm  :  another,  its  .-ippearance  alter  re- 


moval of  llu-  moulding-  framework  and 
during  the  several  weeks  of  the  drying 
process, 

.V  trestlework  hase  20  feet  lii,gh  was 
lirst  erected,  ami  on  this  the  column  was 
huilt,  7  feet  4  inches  square  and  50  feet 
high.  The  approximate  weight  of  the 
column  is  joo  ton.s.  At  intervals  of  about 
8  feet  along  the  landward  side  of  the 
shaft,  extending  in  each  case  clean  across 
its  face,  were  inserted  wooden  wedges 
tapering  in  thickness  from  12  inches  at 
the  outside  to  al)out  6  inches  at  the  center 
of  the  shaft,  where  each  terminated. 

These  wedges  were  the  "weak  points" 
ill  the  colunm.  and  intended  to  locate  the 
breaks  that  would  occur  when  it  fell.  To 
hold  the  ]iieces  together,  and  thus  pre- 
\ent  coni])lete  disruption,  a  strong  iron 
chain  weighing  about  X(.io  pounds  was 
embedded  in  the  center  of  the  concrete 
shaft,  extending  throughout  its  full 
length. 

The  |>riic(.'ss  of  tipping  over  was  ef- 
fected .Xovember  (;,  UJ05,  in  the  presence 
of  an  immense  crowd  of  interested  watch- 
ers, including  se\eral  prominent  engi- 
neers. It  was  done  with  the  aid  of  three 
hyilranlic  jack^  uperating  under  timbers 
of    the    tresllework.    rnul    sn    placed    that 


The  Column  Standino  on   its  Ti<t:sTLE,   Drvis 
AND  Waitint,  to  be  Th'I'ED  Over. 
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when  the  shaft  fell  it  was  given,  as  in- 
tended, a  direction  inclining  slightly  up- 
stream. One  of  the  accompanying  pho- 
tographs is  a  snapshot  of  the  flying  dam 
during  its  fall ;  while  still  another  shows 
the  broken  giant  in  its  bed  in  the  stream. 
When  the  water-level  of  tlie  river  is  about 
normal,  the  ends  of  the  dam  will  lie  quite 
near  the  surface.  The  middle  portion, 
however,  rises  somewhat  above  the  sur- 
face, owing,  presumably,  to  the  fact  that 
the  central  sections  rest  upon  some  un- 
evenness  in  the  river  bed. 

The  trestlework  itself  toppled  with  the 
column,  as  it  was  designed  to  do,  send- 
ing the  lower  end  of  the  obelisk  out  about 
15  feet  into  the  stream.  As  the  upper 
end  of  the  prostrate  shaft  lies  some  20 
feet  farther  upstream  than  the  lower  end, 
it  is  proposed  to  utilize  the  opening  be- 
tween the  Ijank  and  the  end  of  the  dam  to 
provide  egress  for  any  ice  that  may  be 
caught  in  front  of  the  intake,  and  to 
allow  it  to  be  swept  down  and  over  the 
Horseshoe  Fall,  the  brink  of  which  lies 
only  200  yards  away. 

The  success  of  the  obstruction  in  rais- 
ing the  water-level  at  the  intake  was  at 


Concrete  Column  in  Act  of  Falling. 

once  demonstrated,  the  depth  of  water 
being  immediately  increased  about  10 
inches.  Its  efiiciency,  however,  as  re- 
gards meeting  the  full  requirements  of 
the  consumers  using  the  intake,  is  still 
to  be  known  ;  and  the  present  winter,  with 
its  varying  conditions  of  ice  and  wind, 
will  supply  the  test  in  this  respect  which 
will  demonstrate  the  ultimate  success  or 
failure  of  the  dam. 


mmm 
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The  Sign  of  Power 

(^^T  is  tKe  greatest  manifestation  of  power  to  be  calm.  It  is 
/^l  easy  to  be  active.  Let  the  reins  go.  and  the  horses  will 
C\5/  drag  you  down.  Anyone  can  do  that ;  but  he  who  can 
stop  the  plunging  horses  is  the  strong  man.  Which  requires  the 
greater  strength— letting  go,  or  restraining  ?  The  calm  man  is  not 
the  man  who  is  dull.     You  must  not  mistake  calmness  for  dullness 

or   laziness Activity   is   the  manifestation   of  the 

lower  strength,  calmness  of  the  superior  strength.— SW AMI  VlVE- 
KANENDI. 


STF.AAr  is  now  licinq-  used  to  re- 
niiive  cild  [iai>cr  from  walls.  The 
apparatus  consists  of  a  kettle 
of  \vater  and  a  ijasoline  tank  and 
Imriii  r  for  getting  u])  steam.  The  steam 
generated  jiasses  tlirnugh  a  flexihlc  l)ipe 
tn  a  lidod.  which  is  held  fur  a  short  time 
on  the  wall  tn  he  cleansed. 


Pu^rICF.  stone,  which  is  largely  used 
in  pnlishing  comparalivelv  soft  ohjects, 
is  itself  \erv  rapidly  worn  away:  and  a 
factory  at  Uietigheim.  (_ierniany.  has  put 
On  the  market  an  artificial  ]nimice  stone 
composed  of  sandstone  and  clay,  which 
iS  made  in  live  degrees  of  hardness  and 
■is  said  til  surpass  in  every  way  the  natural 
prdduct. 


jiarty  line  terminates  at  a  seleclnr  switch, 
tn  which  all  the  snhscriher  instruments 
on  the  line  are  connected.  \\  hen  nne  of 
the  suhscrihers  wislies  to  use  the  line,  he 
presses  the  l)Utton  and  removes  his  tele- 
]ihone  from  the  hook.  This  sets  the  se- 
lector switch  automatically  so  as  to  con- 
nect his  instrument  to  the  line,  and  leaves 
the  nther  suliscrihers  disconnected,  and 
the  rising  of  the  button  shows  him  that 
the  cnnnectinn  is  cnm])leted.  lie  then 
rings  the  exchange.  Slmtild  a  suhscriber 
tr\-  to  get  in  wdiile  the  line  is  in  use.  his 
hutton  does  not  rise  after  it  has  been  de- 
jiressed,  thus  showing  him  that  the  line 
is  engaged.  The  antnmatic  switch  works 
in  such  a  way,  howe\er,  that  his  instru- 
ment is  comiected  to  the  line  as  snnn  as 
tliC'first  subscriber  clears  by  hanging  up 
his  ti'k'|ihnne. 


Ax  inventor  at  1  lusscldorf,  Germany, 
has  recently  perfected  an  apparatus 
called  the  "teleniobiloskop."  which  en- 
ables the  pilot  of  a  shij)  in  foggy  weather 
tn  discnver  the  nearness  of  anotlier  ves- 
sel even  thnugh  the  skipper  of  the  other 
lUterlv  fails  to  sound  any  warning  sig- 
nal. The  ap])aratus  works  antoniatically. 
and  is  based  on  the  ]irinciple  that  electric 
waves  sucli  as  are  used  in  wireless  teleg- 
raphy are  rellected  when  they  strike 
metallic  nlijects  in  their  cnurse.  while 
otherwise  the\-  cnntinue  nil  their  jnurnew 


A  N'i'.w  party  tele]ihnne  line  has  been 
devist'cl  which  makes  it  impnssible  for 
anv  subscriber  tn  cut  in  and  listen  tn  the 
cnnvi-rsalinu  nf  another  subscriber,     liach 


.\.K  tiFiciAi,  granite  blocks,  made  frnm 
granite  or  marble  chips  mixed  with 
cement  and  colored  any  desired  shade,  are 
being  used  to  some  extent  in  England 
fnr  cnnstructinn   jnu'|ioses. 


Mk  M.  T.  .\I  icii  Ki.ix.  a  Rtissian  elec- 
trician, has  constructed  a  motor  which 
draws  its  ])Ower  from  the  electricit\-  in  the 
;itmos])here.  Mr.  Alichkein  believes  Ihaf 
sooner  or  later  it  will  be  possible  to  ta]> 
a  thunder-clnud  and  to  use  the  atmos- 
])here  above  us  as  a  great  storage  battery. 
1  lis  aiiparatus.  which  is  small  and  experi- 
mental, is  none  the  less  a  practical  ma- 
chiin-,  and  has  received  the  endorsement 
nf  distinguished  French  and  German 
i-lectricians. 


('.".') 
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The  fourth  jewel  screw  of  a  Standard 
American  watch  is  so  small  that  to  the 
naked  eye  it  looks  like  a  mere  speck  of 
metal.  Under  the  microscope  it  is  seen 
that  the  threads  of  the  screw  average 
-'69  to  the  inch.  More  than  50,000  of 
these  screws  could  be  packed  with  ease 
into  a  ladies'  thimble.  They  are  made 
in  large  quantities  by  machinery,  and 
I  heir  manufacture  is  one  of  the  most 
^      delicate  things  in  watchmaking. 


A  NEW  kind  of  microscope — a  magni- 
fier with  stereoscopic  vision — has  been 
invented  by  Dr.  Karl  Zeiss  of  Jena.  It 
has  two  tubes,  one  for  each  eye,  and  is 
so  arranged  that  objects  seen  through  it 
have  their  natural  appearance  of  solid- 
ity. The  instrument  magnifies  not  more 
than  60  or  75  diameters,  at  the  most. 


To  E.XTRACT  a  splinter  from  the  hand, 
till  a  wide-mouth  bottle  nearly  full  of 
boiling  water,  place  the  injured  part  over 
the  mouth  and  press  it  slightly.  The 
suction  thus  produced  will  draw  the  flesh 
down,  and  in  a  moment  or  two  the  steam 
will  extract  the  splinter  and  soothe  the 
inflammation. 


A  LINE  of  automobiles  has  been  started 
to  convey  gold  prospectors  and  other  ad- 
venturesome people  from  Tonopali, 
Nevada,  across  the  terrible  Death  Valley 
to  Bullfrog  and  Goldfield.  the  recently 
opened  mining  camp,  a  distance  of  about 
150  miles. 


there  a  tide-utilizing  apparatus,  would 
cost  about  $50,000,000,  while  the  daily 
energy  generated  would  be  250,000  elec- 
tric horse-power.  The  estimated  worth 
of  which  is  $5,800,000  a  year. 


^^\SELINE,  rubbed  into  the  hand  morn- 
ing and  noon  is  a  good  protection  against 
dirt  and  grease.  It  works  into  the  pores 
of  the  skin  and  forms  a  coating  which  is 
impregnable.  At  night  it  should  be 
washed  oft",  using  soft  water  and  a  good 
soap  lather.  After  a  thick  lather  is  ob- 
tained the  hands  should  be  dipped  into 
corn  meal  and  thoroughly  rubbed  to- 
gether before  being  rinsed. 


To  REMOVE  old  paint  from  any  surface, 
dissolve  4  pounds  of  y8  per  cent  caustic 
soda,  or  as  many  pounds  of  concentrated 
lye,  in  one  gallon  of  boiling  water,  and 
allow  to  cool.  In  another  vessel,  mix  one 
pound  each  of  starch  and  china  clay  in 
one  gallon  of  hot  water;  beat  this  well 
so  as  to  have  no  lump ;  and  when  it  is 
cooled,  add  it  to  the  soda  or  lime  solu- 
tion, stirring  well  so  that  the  mixture 
forms  a  thick,  smooth  paste.  Apply  this 
paste  with  a  fiber,  not  bristle,  brush  to  the 
surface  in  a  heavy  film.  When  the  paint 
is  raised,  wash  off  with  warm  water  ;  then 
give  the  surface  a  coat  of  vinegar,  and 
allow  to  dry  before  repainting.  A  mixt- 
ure of  33/2  pints  of  American  fusel  oil 
and  half  a  pint  of  turpentine  will  lift 
old  varnish  without  raising  the  grain  or 
discoloring  the  wood. 


James  Saunders,  a  British  hydraulic 
engineer,  is  pushing  a  plan  for  utilizing 
tiie  power  developed  by  the  tides  along 
the  coast  of  England.  The  British  Isles 
are  poorly  off  for  waterfalls,  and  their 
whole  available  water  power  would  rep- 
resent only  a  trifling  decrease  in  the 
annual  coal  consumption,  while,  if  the 
tides  could  be  successfully  harnessed, 
they  would  do  almost  all  the  work  of  the 
I'nited  Kingdom.  Mr.  Saunders  has 
made  elaborate  plans  and  calculations, 
and  his  estimates  show  that  to  dam  the 
mouth   of  the    Severn   river  and   install 


A  COMP.ANY  has  been  organized  to 
make  paper  from  cornstalks,  of  which 
50,000,000  tons  rot  every  year  in  the 
cornfields  of  the  West.  The  cost  of  manu- 
facturing a  ton  of  cornstalk  paper  is 
about  $25.00,  which  is  about  .\  the  cost 
of  making  paper  from  rags  or  pulp.  It 
is  expected  that  a  large  plant  will  be 
established  at  Kankakee,  Illinois. 


England  affords  us  a  splendid  ex- 
ample of  the  bearing  of  good  roads  on 
the  progress  of  automobiling.  The  rural 
routes    in    that     country     have     reached 
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Mich  a  state  of  perfcctimi  that  thr  douMc-  may  ii<i\v  go  scunliuard  up  the  river  At- 

ilfck  oiiiuihu.s  is  ]HTniittccl  U>  travil  at  a  tratu,  and  nowlic-re  Ije  nmre  than  a  few 

fate  of    ij  nnles  per  hmir.      hitted   with  miles  from  the   Pacific  ocean.     It  would 

Miliil  tires  and  well  loaded,  these  vehicles  he  comparativelv  eas\'  tn  make  a  trans- 

lra\el   at   this   rate,   sut'lerino-   no   seridiis  nceanic  canal  here  hut  the  ili^tanee  to  he 

jar  to  their  machiner\ — which  would  he  traveled   Iiy  .shi|is  using  the  passageway 

ini])(issihlc     except     over    sniooth     road-  would    he    ten    or    fifteen    times    greater 

^^^ly-"^-  than  that  covered  hy  the  Panama  Canal ; 

r>»  so  it  is  not  likely  that  the  Attrato  ditch, 


Till-:   enormous   strides   that   have  been 


asy   ami    cliea]i   as    it    wotdd    he   to   dig, 


,     .                               .             ...  will  ever  he  ci  nunleted 
made  in  recent   \e;irs  m  mechainca!  trac- 

lion  are  well   illustrated   in  the  record  of  ^ 

ohserxations    recenlh    taken   at  a   certain  Im,vv n.i,  T.",,i-,.s-,,  ,      *   \-      .i     w     i- 

■    .                       ,,         ^    ■      ■        1    1-       1-   ,     r  •    1  r.llWAKI)    I'ot  i;M|..|;  lit    North    W  akiuui, 

IHimt  on  a  w  ell-patroinze(    Lnghsh    ugh-  w.,u,;,,,,i   „    i,      ■          .    i       i      ■          i  •  i 

.               [      ,                       ^            .■■"  \\  aslimgton.  ha.s  iineuted  a  device  which 

\v,i\.     I  )1  a  total  ot  nearh  O.ooo  vehicles  ^.    „,,  i  .,  i  i  fi,     i-    t   .        i    .     ,i                 r 

.          ■    ^  1    ,       ■      .,1       ,               r  slioulil  add  the   last   touch   to  the  cui)  of 

passing  tins  i)oint  lietween  the  hours  ot  ■  ,,.    ,-  ,,.   .i,     .,  i,.    ,,                       .          '.,.  ^ 

•       .  ■^.,          '      .             1     •       •     ,,  J"^    '"'    tile   adxenturesome   autotiiohihst 

nine  in  the  morning  and  nine  m  the  even-  ,,.i,,,  ,,.:^i,.,„  *  ,  ,,     ,-  ,.     ,-   i  i  •     i  ■     , 

,                    '^  ,            1  ■          .r  ^^ ""  w  islies  to  l;o  tar  ahclil  m  his  trusty 

ing,  only  _'Oi>  were  horse-driven,  the  re-  ),,,,,-;„„    ,,„r-       m,-     r                  i     -i  i      .i ' 

'^^    ,    -               .  ■                                 ,     ,  •  touiing    ear.      Ali.    I'onrmer    huilds    the 

mainder    compriMiig    o\er    400    e  ectric  1,    1,.     r  ^„  „,  .         1 -i     •     »i        1             r 

,        -^         ,           ,  ■  ,             ,  '""'\   "I  '^n  automohile  in  the  shape  of  a 

tram-cars,  iie.irh  (iiio  motor  vehicles,  and  i„,,,t       t.    ,•     ^,^  „,-,-.,„,^    1    .1    t   .1 

I  •     -  ,  iio.it.      It   IS   so  arianged   that   the  .same 

over  4.,vju   l.icycles.  ^.,,^.i„^,  ^^.j^;^.,^  f„,-,„shed  motive  power  on 

*)«  land   will  also   turn   ;i   iimpt-ller   for   use 

,                       I      I       ■    ,1                            •  when,  \vith  wheels  removed,  the  antonio- 

A   Ni.:w   method   ol    lloor   construction  hde  l„„lv  is  launche,!  forth  on  the  .stormy 

which  appears  to  have  a  great  lu.-mv  .ad-  „.,,ters  ,',f  some  swollen  creek. 
\antages  o\-er  the  old-time  use  of  hoards, 

has   heeii   adopted   \er\'    recenth'   in   (  ier-  ^ 

many,  and  is  making  its  way  into  even  the  ^   .street-c.\r  constructed  entirely  of 

better  gra.Ie   ,.t   hmrses,   as   well   as   the  ,i^.^,,    ,,.,,   ,,^.^,„   ,,„jn   .^,,,.,    j^    ,^,,^^.    ^;^, 

cheaper  apartments,  where  cost  is  an  item  ,„^.,|  ,,,.  th,.  Metropolitan  Street  RailwaV 

to  he  considered.     1  he  new  Hour  consists  Companv  of  Xew   York  Citv.  as  an  e.x- 

essenti.ally  ot   wood   pulp,  and   is  a  note-  pi.Tiiuent 

worthy  ailditional  instance  of  the  use  of  _^ 
this  material  which  is  now  ai)])lied  to  the 

making  of  many  useful  articles  of  house-  J.\i'.\.\  is  about  to  enter  on  an  era  of 
hold  econoiu)-.  A  rough  hoard  floor  is  ad\ance  in  electric  railway  construction, 
first  laid,  which  ser\-es  merely  as  a  foun-  llie  government  railway  jiassenger  traf- 
dation  for  the  flooring  pro|)er.  (  )yer  this  fie  between  Kobe  and  (jsaka  has  been  so 
the  jiulp  is  spread  after  having  been  aft'ected  by  the  naiijin  Electric  Railway 
nii.xed  with  certain  substances  which  that  the  imperial  railway  working  bureau 
cau.se  it  on  drying  to  become  almost  as  is  considering  tlie  advisability  of  estab- 
hard  as  stone.  It  <lries  with  an  absolutely  hshing  an  electric  line  between  the  two 
even  surface,  and  can  then  be  painted  or  cities  and  so  meeting  the  competition, 
stained  so  as  to  imitate  any  wood.  It  is  Tl'e  bureau  is  also  considering  the  estab- 
absolutely  iini>ervious  to  water,  grease,  lishment  of  such  ;i  railway  between  Tokio 
or  dirt.  au<l  may  be  very  easily  cleaned.  •'!"''  Vokohama,  and  .so  forestalling  enter- 
It  is  ;dso  extremely  durable,  and  the  ab  prisi'.  'fhis  competilion  may  be  bad  for 
seiice  of  crac-ks  is  a  safeguanl  not  onl\-  to  the  r,-iilwa\s  which  suffer  b\-  it.  but  it  is 
health  but  against  the  gathering  of  in-  •'i"  '"  I'lc  beiiefii  of  the  tr;i\cliiig  public, 
sect  pests  which  are  the  bane  of  .so  many  'I'e  extent  of  this  benefit  m.i\'  be  judged 
housewives.  when  it  is  considered  th;it  the  liusiness 
^  man   li\ing   in    Kobe    who   has    to   make 

frequent  visits  to  ( )saka.  will.  h_\-  u.sing 

1m;om  the  (iulf  of  1  louduras.  which  is  the  electric  railway,  not  only  save  enor- 

iii  the  most  southerly  corner  of  the  Carib-  mouslv  in  the  amount  of   fare.  Imt   will 


ln'an    sea, 


steamers   of  considerable   .size      travel  almost  as  c|uick]\'. 


Heaven's  Red  Artillery 

Lightning — Ho-w  to  Guard  Against  It  and  Minify  Its  Effects 


By  G.  W.  WILDER,  Ph.  D. 

Associate  Professor  of  Telephone  Engineering,  Armour  Institute  of  Technology 


IN  olden  times  it  was  thought  a  very 
impious  thing  for  one  to  dare  sug- 
gest the  possibiHty  of  controlling 
a  discharge  of  lightning.  Even 
after  the  celebrated  Franklin  made 
known  his  wonderful  experiments,  re- 
ligious people  thought  that  those  who  at- 
tempted to  make  use  of  lightning  rods 
for  the  protection  of  their  buildings, 
were  tempting  the  wrath  of  Heaven  in 
so  doing.  In  Europe  the  conductors 
were  called  "heretical  rods,"  and  it  was 
nearly  a  century  after  their  introduction 
that  prejudice  was  overcome  enough  for 
them  to  be  used  on  churches  and  ca- 
thedrals. 

Electricity  as  employed  in  every-day 
commercial  life  is  known  to  obey  well- 
determined  laws.  Constant  experimenta- 
tion, and  the  great  demands  arising 
from  engineering  practice,  have  caused 
investigators  to  formulate  most  of  these 
laws ;  and,  as  a  result,  electrical  science 
can  no  longer  be  said  to  be  in  its  infancy. 
In  former  years,  when  only  the  simpler 


laws  of  electrical  phenomena  were 
known,  scientists  were  inclined  to  explain 
the  action  of  a  lightning  discharge  by  the 
very  same  rules  they  were  in  the  habit 
of  applying  to  the  action  of  electricity 
in  the  simplest  circuits.  The  results  of 
this  would  have  been  all  right  had  it  not 
been  that  lightning  often  took  the  liberty 
to  break  all  known  rules  and  do  things 
inconsistent  with  known  theories. 

Freakish  Conduct  of  Lightning 

The  fact  that  lightning  rods  do  not 
always  conduct,  and  that  often  a  flash 
will  jump  olT  a  rod  and  go  through  sev- 
eral feet  of  air,  demolishing  walls  of 
stone  and  brick,  rather  than  follow  the 
rod  down  to  the  ground,  led  people  to 
question  the  reliability  of  such  protection. 
Even  to-day  there  are  many  who  firmly 
believe  that  lightning  rods  are  a  positive 
danger ;  and  in  many  instances  investiga- 
tion leads  to  the  conclusion  that  such 
ideas  are  not  wholly  unwarranted.  For 
many  years   the  advocates  of   lightning 


Meandering  Flash  Close  to  Earth. 


Disruptive  Discharge,  \'iolent  Form. 
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rods  maintained  that  all  casus  involviii^i,^ 
such  unrclialiilit\'  were  due  mainl)'  U> 
defective  cimnections  between  the  tckLs 
and  the  earth,  it  heini;'  conceded  l)y  every- 
Miic  that  t^^Ddd  c(innections  are  ahsdliUel}- 
essential.  (Jften,  it  is  true,  this  was 
found  t(i  Ijc  the  case.  altli(in.i;li  examples 
of  great  damage  done  wliere  good  earth 
connections  existed  began  to  multiply. 

Scientists  began  tn  sus])ect  that  light- 
ning ])henoniena  nheyed  an  entirely  dif- 
ferent stt  cif  laws  frnin  those  goveriiiiig 
the  behavior  of  electricity  as  dealt  with 
in  ordinary  life.  They  sought  to  accomit 
f(ir  its  peculiarities  by  theory,  and  then  ti> 
reduce  their  conclusions  to  certainty  bv 


of  protection  hy  rods  has  for  some  time 
lieen  abinidantly  proven,  the  introduction 
of  tlie  new  svsteni  has  been  marvelouslv 

sldW. 

The  (.lectrilicatinn  nf  the  atmnsphere 
is  thought  to  take  jilace  through  the  par- 
ticles (if  water  \-apor,  which  are  ahva_\s 
jjresent.  cnniing  in  ci intact  with  the  earth 
and  with  uhjects  on  its  surface,  such  as 
trees,  cliffs,  and  hnililings.  .\  frietionai 
elttct  is  suppused  to  charge  the  particles. 
iu>t  as  a  glass  rod  or  a  rubber  comb  is 
charged  by  rubbing  with  cluth.  The  air 
being  ci instantly  in  motioii,  the  particles 
are  carrieil  abnut  until  the  whole  atmos- 
phere becomes  electrified.     Each  particle 


/  'iX' 


l-IG.   1.      LkFT — JKT    itF    WaTKK    FALLING    IN 
I'INE    SiKAV. 


l"Ki.  1.     Right — Samk  Jlt  I-alling  in  Large  Drups  when 
Apprmachi  n  PY  Elecirifiki)  Sealing  Wax. 


experimentation.  At  first  little  progress 
was  made,  except  in  the  collecting  of 
data,  in  which  an  ahnost  tmlimited  num- 
lier  of  well-authenticated  cases  were 
recorded  of  damage  done  under  peculiar 
and  inexplicable  circumstances,  (irailu- 
ally,  hiiwewr.  as  electrical  jjlienomena  in 
general  became  better  un<lerstood,  it 
was  tumid  that  man\'  new  ci.insideratinns 
cnuld  be  given  tn  lightning  theory  that 
might  well  explain  its  must  aggravating 
eccentricities.  As  ;i  result,  the  behavior 
of  lightning  is  now  better  understond; 
and  the  present  ilay  sees  the  lieginning 
(if  a  revdluliiin  in  the  tise  of  lightning 
Cduductdrs  as  a  me.ans  nf  prntectidu  to 
buildings.  It  is  true,  nevertheless,  that 
while  the  uselessness  of  the  old  method 


carries  a  certain  amount  of  electrification 
which  is  under  a  detuiite  strain  or  ])res- 
sure.  although  this  amount  usuall_\-  differs 
for  each  i>article.  The  (|uantity  of  elec- 
tricity which  may  be  stured  up  in  the  at- 
nidsphere  at  an\  tinu-.  ma\'  be  ver\'  great  ; 
hut.  as  the  entire  space  nccuiiied  d\-er  an\ 
given  region  is  also  ver}'  large,  there  may 
be  no  evidence  of  its  existence,  ^^'hen 
the  water  \'a|ior  accumulales  in  clouds, 
however,  then  we  have  an  increase  in 
bdth  quantit\'  and  pressure  per  volume. 

Function  of  Clouds 

The  formatidu  of  clouds  is  supposed, 
in  fact,  to  be  due  to  the  ]ircsence  of  elec- 
tricity in  the  atmosphere.  This  can  be 
shown  in  a  simjjle  manner  by  experiment. 
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as  illustrated  in  Fig.  i,  in  which  a  water- 
jet  giving  a  fine  spray  is  changed  into 
one  giving  a  shower  of  large  drops  when 
approached  by  an  electrified  stick  of  seal- 
ing wax.  The  pressure  of  electricity 
drives  the  smaller  drops  of  water  to- 
gether, forming  larger  ones. 

The  black  appearance  of  a  thunder- 
cloud may  also  be  explained  in  this  man- 
ner, for  when  a  jet  of  steam  is  electri- 
fied, it  becomes  immediately  darker  in 
color.  It  is  supposed  that  particles  of 
water  vapor  having  the  same  electrical 
pressure  do  not  have  any  particular  ten- 
dency to  coalesce ;  but  that,  as  soon  as  a 
difiference  in  pressure  does  exist,  then 
the  particles  tend  to  combine,  forming 
drops.  A  fog  indicates  a  perfectly  uni- 
form electrical  field ;  and  Dr.  Lodge  has 
shown  in  England  that  it  is  possible  to 
disperse  a  fog  to  a  considerable  extent 
by  electrifying  aerial  conductors  by 
:  leans  of  large  electrical  machines. 

Various    Forms  of  Discharge 

When  clouds  accumulate,  we  have 
large  quantities  of  electrification  at  some 
distance  above  the  surface  of  the  earth, 
and  considerable  difference  in  pressure, 
or   "potential,"   as   it   is  called,  between 


Disruptive  Discharge,  Violent  Form. 


Multiple  Discharge. 

the  two.  If  the  intervening  layers  of  at- 
mosphere were  good  conductors,  this 
electrification  would  become  discharged, 
and  clouds  and  earth  would  have  the 
same  potential.  The  air,  however,  is  a 
poor  conductor  luider  ordinary  condi- 
tions, its  conductivity  depending  mainly 
upon  temperature,  atmospheric  pressure, 
humidity,  and  the  electrical  tension  ex- 
isting between  the  clouds  and  the  earth. 
The  latter  factor  seems  to  be  especially 
important,  since,  when  the  electrical  ten- 
sion becomes  too  great,  the  atmosphere 
breaks  down  completely,  and  becomes  a 
first-rate  conductor.  With  low  pressures, 
the  atmosphere  conducts  very  little ;  but 
with  increasing  pressures,  a  slow  dis- 
charge of  the  clouds  occurs,  which  is 
called  a  "brush"  discharge  owing  to  the 
fact  that  an  electrical  machine  when  seen 
in  the  dark  exhibits  a  like  discharge 
from  one  electrode  to  the  other.  When 
the  pressure  becomes  too  large,  a  sud- 
den flash  occurs,  accompanied  with  an 
explosive  sound.  This  is  known  as  a 
"disruptive"  discharge. 

A  violent  form  of  lightning  discharge 
of  the  "disruptive"  kind  occurs  when  the 
quantity  and  potential  of  the  clouds  in- 
crease   so    rapidly    that   the    intervening 
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DISRUPTIVE   DISCHARGE  WITH    RETURN  STROKE. 


;itniris|)horc  canmit  taki-  care  nf  it  fast 
cnoiij;h  without  l)rcakiii,L;-  clown.  Tliis  is 
llic  most  ilaii.t;orcnis  form  of  lit^htniiiL;-, 
anil  tlu'  one  that  cxhiljits  so  many  eccen- 
tricities. l'"or  ordinary  accumulations  of 
electricit)  ,  the  oM-time  rods  seem  t<i  act 
I)erfeclly  well  in  C' mductinq-  the  charq-es 
to  earth;  liut  fnr  the  nmrc  violent  forms 
they  often  prove  nf  litlle  henefit.  This 
is  because  a  disru|)ti\e  discharL;e  is  iint 
an  electric  current  of  the  simple  t\'pe 
used  in  commercial  life. 

There  ai'e,  in  i^cncral,  two  kinds  of  cm'- 
reiit  useil  in  |iraclical  life — knnwn  as 
■'direct"  and  "alUrnatiui^-."  The  fnrmer 
is  one  in  which  the  current  alwavs  moves 
in  one  direction  only.  It  is  a  slow  kind 
of  current,  and  dei)ends  in  value  only 
ni>ou  tlu'  pressure  and  the  resistance  in 
the  cii'cnit.  The  alternating;'  current 
surges  liackwards  and  forwards  in  a  cir- 
cuit: ami,  in  ailditinn  t^i  the  jiressure 
anil  resistance,  its  \'alue  depends  u|)ou 
the  numliir  nf  tir.ies  per  second  the 
surges  occ'ur — that  is,  on  the  "frequency" 
of  the  alternations.  It  is  found  hy  ex- 
periment that  the  greater  the  mimher 
of  alternations  such  a  current  is  given, 
the  larger  the  resistance  any  conductor 
nlTei's,  so  th;it.  with  very  high  fre- 
ipiencies,  a  conductor  may  tift'er  several 


times  the  resistance  that  it  otherwise 
wouhl  to  a  direct  current.  In  commercial 
practice  the  number  of  alternations  is 
nsu;dl\  linnted  to  less  than  200  per  sec- 
ond. 

A  lightning  dischai'ge  nf  the  di>rnptive 
kind  has  been  I'mmd  tn  have  several  mil- 
lion oscillations  jier  second;  hence  the 
resistrmce  offered  by  ;my  conductor  to 
such  a  current  is  ennrnmus  compared 
with    what    it   nffers   to  a   direct    current. 


ir 


?  ?  ^  n 


Fir. 


Al-rARATt'J,    SHu\U.N<,    ElJKCT    OF    DIFFERENTLY 

.Shai'fi)  CoNm-cTOKs  ON  Electrical 
l)is(  iiAKGE  IN  Air. 


I'Tirlhermore.  it  has  been  found  that,  for 
extremely  high  frequencies,  a  current  of 
the  oscilhiting-  kind  is  carried  mostly  on 
the  suif.ice  nf  a  conductor,  and  that  very 
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little  penetrates  to  the  interior.  Hollow 
tubes  conduct  in  such  cases  just  as  well  as 
solid  ones ;  and  if  such  currents  were 
practical  for  use  in  every-day  life,  a  great 


'  ■ ■ 


O       Cf 


?  ?  »  n 


Fig.  3,     Apparatus  Showing  Efffxt  of  Condensers 
ON  Electrical  Discharge  in  Air. 


saving  in  the  weight  of  conductors  might 
be  eifected  by  using  hollow,  pipe-like 
affairs. 

Lightning-Rod   Improvements 

This  idea  of  a  surface  eft'ect  was 
known  some  time  ago,  and  several  Eu- 
ropean manufacturers  of  lightning  rods 
sought  to  improve  their  products  by 
making  ribbon-like  conductors  in  place 
of  rods.  It  was  thougiit  that  such  a  form 
would  oft'er  a  saving  in  material  and 
still  be  just  as  efficient  as  a  means  of  pro- 
tection. This  is  undoubtedly  true ;  but 
conductors  in  this  form  are  more  sus- 
ceptible to  injury  and  deteriorate  more 
rapidly,  hence  they  are  less  permanent. 

Owing  to  the  great  effect  of  frequency 
upon  the  resistance  of  conductors,  all 
metals  seem  to  conduct  equally  well  for 
very  high  frequencies,  although  for  very 
low  frequencies  this  is  not  the  case. 
Copper — which  is  so  much  used — or- 
dinarily conducts  about  seven  times  bet- 
ter than  iron.  In  the  case  of  lightning, 
however,  it  is  no  better  than  iron ;  and, 
since  the  latter  metal  is  much  cheaper, 
one  often  wonders  why  people  still  per- 
sist in  purchasing  the  more  expensive  ma- 
terial for  lightning  conductors. 

We  have  now  to  examine  the  manner 
in   which   differently   shaped   conductors 


may  protect  buildings.  Fig.  2  shows  an 
experiment  originated  by  Dr.  Lodge,  in 
which  an  electrical  machine  is  connected 
to  two  large  metal  plates,  upon  the  lower 
one  of  which  are  placed  several  metallic 
objects  of  various  heights.  When  the 
machine  is  turned,  a  difference  of  poten- 
tial between  the  plates  is  caused,  which 
increases  until  they  become  so  charged 
that  the  air  becomes  conducting  and  re- 
distributes the  energy  as  fast  as  it  is 
stored  up.  It  is  found  that  when  the 
electric  tension  amounts  to  about  one- 
half  a  gram  weight  per  centimeter,  air 
will  conduct ;  also,  that  the  tension  is 
nuich  greater  on  pointed  conductors  than 
on  those  having  larger  areas  of  surface ; 
consequently  the  pointed  objects  on  the 
lower  plate  will  allow  the  electrification 
to  escape,  without  breaking  down  the  air, 
much  sooner  than  the  spheres  or  the  cyl- 
inder. In  fact,  the  point  may  be  much 
lower  than  the  surrounding  objects,  and 
still  completely  protect  them. 

Tf,  now,  we  arrange  the  experiment  as 


Meandering  Flash, 
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rMsia   1T1\  F    PlsCHAPvi-.K,     BkANTH    FoRM. 

shnwn  in  \\v;.  !,.  w  Ikit  Iwn  ciiii(leiisei> 
arc  iiisi-rU'il  in  the  inulis  Icailini,^  to  tlu- 
[ilati's.  w  (,'  arc  alilo  tn  slnrc  up  a  consid- 
erable (luautity  of  electricity.  When  the 
tension  becomes  too  s;reat.  a  stidden  dis- 
charo'c  between  the  electrodes  fif  the  ma- 
chine takes  ]ilace.  in  which  all  of  the  en- 
ergy store<l  up  is  dissipated.  In  this 
case,  l)owe\ci,  no  iliiierence  in  potential 
exists  Iietween  the  two  ])lates  mitil  just 
at  the  moment  of  the  discharge,  wlien  tlie 
potential    between    them    rises    instantlv. 


and  a  spark  passes  from 
one  to  the  other,  dis- 
chari^ing  them.  It  is 
found  this  time  that  the 
[xiiiited  conductors  fail 
to  ]irotect  :  and,  when  all 
objects  have  the  same 
height,  tlu-re  seems  to 
be  no  choice  as  to  which 
t)ne  will  recei\e  the  dis- 
charging spark.  The 
l.-ilter  jiasses  the  shortest 
distance  Iietween  the  two 
plates.  This  illustrates 
the  phenomenon  of  a 
disrn]itive  discharge  of 
lightning,  and.  shows 
that  for  such  cases 
pointed  conductors  are  im  lietter  than 
■any  others,  while,  for  the  case  of  a  grad- 
ually rising  strain,  they  do  serve  greath' 
to  protect  objects  that  are  much  higher 
than  themsehos. 

Manufacturers  of  lightning  rods  have 
for  }ears  hoodwinked  the  i)ublic  bv  giv- 
ing exlubitions  at  state  fairs  and  otiier 
places,  in  which  they  very  faithfully  re- 
pro(luce  the  experiment  shown  in  Fig.  2. 
1  hey   do   not   show   experiment   as   illus- 


tratt 


in  !• 


as  that  would  be  a  dif- 
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ferent  story.  Such  a  demonstration 
clearly  shows  that  rods  do  not  protect  in 
cases  of  a  disruptive  discharge.  They  are 
aware,  however,  that  a  multiplicity  of 
points  is  desirable  in  the  protection  of  a 
building ;  and,  as  that  calls  for  an 
abundance  of  rods,  they  usually  urge  the 
prospective  purchaser  to  buy  a  goodly 
number  so  as  completely  to  protect  his 
building. 

Value  of  Iron  as  a 
Protector 

In  order  to  obtain  the 
advantage  of  having  a 
multiplicity  of  points 
combined  with  cheapness 
in  the  conductor,  it  has 
been  suggested  that 
plenty  of  iron  wire  be 
used  in  covering  a  build- 
ing. This  should  be  ar- 
ranged in  a  sort  of  net- 
work fashion,  with  many 
of  the  wires  ending  in 
moist  earth.  There  are 
many  experiments  which 
show  that  such  a  cover- 
ing of  metallic  con- 
ductors will  completely  ' 
protect  against  all  forms  of  lightning. 
In  England  this  form  of  protection  is 
rapidly  coming  into  favor,  and  time  will 
no  doubt  see  its  adoption  in  this  country. 
Ordinary  barbed  iron  wire  can  be  used 
for  this  purpose,  since  it  is  very  cheap 
compared  with  copper  and  is  easily  han- 
dled. 

A  multiplicity  of  points,  such  as  is 
spoken  of  in  connection  with  tlie  experi- 
ment illustrated  in  Fig.  2,  will  protect  a 
building  against  a  great  difference  in 
pressure  between  the  earth  and  the 
clouds,  without  even  letting  a  visible  dis- 
charge pass.  Such  a  tlischarge  is  silent, 
and  its  presence  is  usually  unknown.  .\ 
greater  pressure  will  cause  a  visible  dis- 
charge which  usually  occurs  at  several 
points  siiuultaneousl}-.  This  is  known  as 
a  "multiple"  flash,  and  is  seen  on  a  great 
scale  when  rapidly  approaching  clouds 
discharge  to  each  other  through  the  inter- 
vening atmosphere.  When  the  clouds 
approach  slowly,  yet  too  fast  for  a  silent 
discharge,  a  "meandering"  discharge  will 
result.      Such    a    discharge  has  several 


ramifications,  and  occurs  only  from  one 
cloud  to  another  or  from  one  group  of 
clouds  to  another. 

The  more  violent  forms  of  disruptive 
discharge  usually  have  several  branches, 
although  seldom  more  than  three  or  four ; 
and  it  has  been  noticed  that  in  the  really 
violent  and  dangerous  ones, there  is  rarely 
more  than  one  extra  path,  this  being  a 
weaker  one  known  as  a  "side  flash."    A 


Meandering  Flash.  Ordinary  Type. 

violent  discharge  is  often  accompanied 
with  a  weaker  discharge  at  some  distant 
point ;  this  is  known  as  a  "return  stroke." 
It  is  evident,  in  the  latter  case,  that  the 
flash  may  be  regarded  as  a  single  one  as 
far  as  any  building  is  concerned,  and  that 
a  multiplicity  of  points  \Vill  only  con- 
tribute to  the  dissipation  of  the  one  main 
flash.  It  is  with  such  flashes  that  copper 
seems  to  be  a  poorer  conductor  than  iron  ; 
consequcntlv  the  latter  juetal  is  coming 
into  more  general  use. 

That  a  network  of  conductors  offers 
good  protection,  is  shown  by  the  com- 
parison of  the  number  of  buildings  struck 
by  lightning  in  cities  with  those  struck 
in  the  rural  districts.  The  vast  network 
of  telephone,  telegraph,  and  electric  light 
wires  in  the  cities  seems  to  aft'ord  com- 
plete protection  to  all  except  the  very 
high  buildings.  This  was  not  true  a  few 
years  ago.  The  number  of  instances  of 
damage  done  by  lightning  in  the  cities 
has  rapidly  decreased  in  the  last  twenty 
years,  while  in  the  country  the  number 
seems  to  be  as  high  as  ever. 
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Gr©..d\iei^te.  Sloj^'-d.  Trsv-inin^   School  of  Boston. 


SloYil  is  tlie  S'lC'i'dish  systi'iii  of  iiuiiiual  /nu/iiiii^,  us  oiii;iiii!/,i/  and  fai/^h/  hv  If<rr  Otlo 
Sixhnion  of  Nads,  Stoc-iliii.  Stovf  tiijfers  from  otiur  systi-iiis  of  ii/diuio/  lioiniiii:;  in  tJiol  it  lius 
for  its  objt'ct  tlie  liariiionious  dcvolofiiiu-iit  aiu!  training  of  luotd  and  hand.  T/io  <  oiirsc,  of  icliii  !i 
til  is  is  till'  siiond  Asson,  is  iiitondfdfor  hoys  of  from  t-,ofl-oo  to  eii^litecn  yoars  of  Oi^o,  and  can  bo 
followod  in  till-  liomo,  loitli  tlw  simplost  tools.  Tlic  first  faprr  appoarrd  in  tlio  I'oocmbor,  J''('^. 
niimbt-r  of  tliis  inai^a-iiio.  Tlie  oonrso  is  Just  as  7'ali/ablr  to  tlie  yoiini^  man  lolio  intends  to  take 
lip  a  professional  lareer,  as  to  liim  lolio  proposes  to  follo-u'  a  liandie/aft. — 'I'HE  EniTnus. 

Second  Lesson— Model  No.  II.    Keyboard  or  Key-Rack 


THIS  model  is  sliowii  in  V'vj^.  i. 
'I'he  new  tools  required  in  niak- 
iiiij  this  model  are  a  splitting;- 
saw.  2_'-ineli,  8  jxiints.  jiriee 
$1.42;  a  iaek-])lane.  14-inch,  llailey  iron, 
price  $1.53:  a  try-square,  'i-inch.  iron- 
hiiund.  price  55  cents:  pencil  compasses, 
price  17  cents:  and  samlpaper.  Xo.  i  and 
Xo.  o.  price  i  cent. 

1  he  wiHid.  as  in  the  ]irevi(ins  model 
shduld  l]e  white  ])ine.  with  >traight  Lorain 
and  well-seasnned.  ddie  tliickness  in  this 
case  should  he   '  j  inch. 

Instead  of  splitting::  off  the  stock  for 
this  model,  it  should  be  cut  oft"  by  means 
of  the  splitting-  saw.  It  may  be  men- 
tioned here  that  .audther  common  name 
for  this  tdcil  is  the  "rip  saw."  The  split- 
ting- saw  recommended  is  22  inches  long, 
having-  eight  teith  <ir  pinints  to  the  inch. 
This  saw  i>  intended  t<i  cut  .'dwaxs  with 


the  grain,   and   works   to  best   advantage 
only  when  used  in  this  manner. 

Ho-\v  to  Use  the  Sa-w 

I'sing  this  lodl,  then,  and  cuttmg  with 
the  grain  of  the  wood.  Mock  out  a  piece 
of  stock  a  little  over  ij  inches  long  and 
■'ihout  2  inches  wide,  sawing  carefully 
to  the  lines,  which  should  he  ruled  as  a 
guide  for  the  saw  kerf.  In  making  a  cut 
df  this  sort,  the  saw  shduld  ne\er  be 
forced,  as  it  is  likely  td  cause  splitting. 

1  laving  (I(jne  this,  the  ne.xt  exercise  is 
diie  with  the  jack-plane,  which  should  lie 
used  to  true  up  the  rough  edge  left  by  the 
saw-cut.  This  edge  should  be  made  per- 
fectly straight  and  true  to  the  line.  In 
this  o[)eratidn  the  tendency  for  the  be- 
ginner will  be  to  make  a  convex  or 
crowning  rather  than  a  straight  surface, 
liy  letting  the  heel  of  the  plane  sag  down 
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at  the  beginning  of  tlie  cut  and  letting 
the  toe  fall  from  a  horizontal  position  at 
the  end  of  the  cut,  as  shown  in  Fig.  2. 
This  tendency  should  be  guarded  against 
by  putting  the  pressure  on  the  toe  of  the 
plane  at  starting,  and  supporting  the  heel 
by  the  right  hand ;  and  at  the  end  of  the 
cut,  the  reverse  should  be  the  case. 

Tested  by  the  Try-Square 

Beside  making  this  cut  straight,  the 
narrow  surface  should  also  be  square 
with  the  broader  surface.  This  square- 
ness may  be  tested  by  the  try-square,  but 
from  the  first  the  worker  should  also  use 
the  eye  and  depend  upon  it  as  far  as  pos- 
sible. 


The  Sloyd  knife  mentioned  in  connection 
with  Model  i,  should  be  used,  and  in  the 
same  general  manner  as  described  in  the 
previous  lesson.  The  cuts  should,  of 
course,  be  made  from  B  toward  A  and 
from  C  toward  A,  and  should  be  perfectly 
square  all  along  the  length.  At  the  point 
A,  where  the  two  cuts  meet,  a  straight 
line  will  be  formed,  as  shown  in  the  end 
view,  and  this  should  be  parallel  to  the 
planed  edges. 

The  final  operation  is  that  of  sand- 
papering, which  should  be  done  first  with 
No.  I  and  then  No.  o  sandpaper.  The 
sandpaper  should  be  used  in  connection 
with  a  wooden  block  about  3^  inches  by 
2j/^   inches  by  ^   inch,  being  wrapped 
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When  this  edge  has  been  finished  satis- 
factorily, a  distance  of  i;54  inches  should 
be  laid  off  from  it  at  each  end  on  the 
broader  surface,  and  these  two  points 
connected  by  a  line,  which  will  of  course 
be  parallel  with  the  finished  edge.  True 
up  the  stock  to  this  line,  taking  care  to 
see  that  it  is  straight  and  square,  as  in  the 
case  of  the  first  edge. 

Next  draw  a  light  center  line  length- 
wise of  the  piece,  and  lay  off  a  distance 
of  12  inches  upon  it,  as  shown  in  Fig.  i. 
From  the  point  A,  strike  an  arc  of  1% 
inches'  radius,  as  shown  by  the  dotted 
.line,  cutting  the  sides  of  the  piece  at  B 
and  C  From  the  point  B,  strike  an  arc 
AC ;  and  from  the  ])oint  C.  strike  an  arc 
AB.  Perform  the  same  operation  on  the 
other  end  of  the  stock. 

Using  the  Sloyd  Knife 

Having  laid  off  these  curves,  the  next 
step  is  the  operation  of  curve  whittling. 


around  the  block.  The  most  important 
point  to  be  remembered  in  connection 
with  the  use  of  sandpaper,  is  that  it  is 
never  intended  for  cutting,  but  only  for 
finishing  and  smoothing.  The  work 
should  be  perfectly  true  before  being 
touched  with  sandpaper,  which  should  be 
used  very  lightly.  If  any  appreciable 
amount  of  stock  is  removed  by  it,  the 
work  is  sure  to  be  worn  out  of  true,  the 
corners  rounded  and  all  accuracy  of  di- 
mensions destroyed.  Sandpaper  should 
always  be  used  parallel  to  the  grain  of 
the  wood.  Particular  pains  should  be 
taken  to  leave  all  edges  sharp  and  clean- 
cut. 

After  the  final  touches  have  been  put 
on,  the  three  3,:;[-inch  cup  hooks  should 
be  located  and  inserted  as  shown  in 
Fig.  I,  when  the  model  will  be  complete. 
It  may  then  be  fastened  to  the  wall,  and 
watches,  keys,  and  other  small  articles 
hung  upon  the  cup  hooks. 
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This  picture,  winch  hangs  in  Abbott  Hall  Library,  Marblehead,  Mass.,  has  a  wide  reputation  and  has  been 
reproduced  in  many  forms.  It  represents  three  generations  of  the  Devereux  family,  and  typifies  in  a  dramatic  «ay  the 
spirit  which  animated  all  classes  of  the  population  during  the  Revolutionary  War.  The  moment  chosen  bv  the  artist 
is  that  in  which,  the  British  troops  having  beaten  back  the  Continental  Army,  the  latter  is  rallied  by  these  three 
patriots,  who  march  onto  the  field  playing  on  drums  and  fife  the  stirring  strains  of  "'t  ankee  Doodle," 

It  is  interesting  to  note  that  the  tune  of  "^  ankee  Doodle"  was  popular  in  England  during  the  Commonwealth, 
when  the  Cavaliers  sang  doggerel  words  to  it,  in  derision  of  Cromwell's  sour  Roundheads.  The  words  with  which  we  are 
familar  were  written  in  1755,  by  Dr.  Schackburgh,  a  British  surgeon  who  served  dunng  the  French  and  Indian  war 
and  were  intended  to  ridicule  the  Colonial  militia. 
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Wayside  Inn,  South  Sudbury,  Mass.,  a  relic  of  Revolutionary  days,  rendered  famous  by  Longfellow's  "Tales." 


Hancock  Tavern.  Boston,  Mass.      Here  John  Hancock  and  other  leading  patriots  of  the  Revolution  were  wont 
to  meet. 
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"  Which  Branch  of  Engineering  Shall  I 

Take  Up?" 

No.  II.     Municipal  Engineering  — An  Interview  with  John  Ericson,  City  Engineer 

of  Chicago 


By  JOHN  L.  RAY 


JOHN  ERICSON. 


Within  ?rti-?i/  rrijrs  riigini-fis  hcivi^  specialized  eiloni;  many  dif- 
ferent lines.  Tlie  result  has  been  the  development  of  as  many  prae- 
tieally  distinct  brane/ies  of  the  profession.  Doubtless  there  are  young 
men,  -a'ho,  Jiavipg  decided  that  engi>ieering  shall  be  their  life  -li'ork,  are 
hesitating  as  to  ii'hick  branch  they  shall  take  up — Civil,  Mining,  J/e- 
<  hanical.  Hydraulic,  Chemical,  or  any  one  of  a  dozen  other  divisions. 

The  series  of  articles  under  the  abo-ve  head  -of  which  this  is  the 
second— is  intended  to  help  them  come  to  a  loise  and  discriminating  de- 
cision. The  articles  -will  be  based  on  intervieius  -a'ith  eminent  engineers, 
each  of  ii'ho)n  ik.'ill  set  forth  the  advantages  and  drawbacks  of  his  own 
partit  ular  specialty.  In  the  present  instance  Mr.  fohn  Ericson,  long  the 
City  /Engineer  of  Chicago,  paints  a  somewhat  gloomy  picture  of  the  pros- 
fee  ts  before  the  Municipal  P'ndineer.  .1  feio  years  in  the  public  service, 
he  declares,  however,  give  exceedingly  valuable  experience. 
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O  en.fjineer  sliould  remain 
more  than  three  or  four  years 
in  tlie  service  of  a  nnniici- 
paHty." 
Kricson,  City  Ens'ineer  of  Clii- 
cas'o,  now  on  a  year's  leave  of  absence, 
has  liad  ahnndant  opportunity  to  base  the 
foregoing-  observation  nn  experience. 
For  nine  },cars  he  has  lieen  at  tlie  head 
of  the  Chicago  engineering  division, 
having  retired  from  active  work.  Novem- 
ber I,    11)05.  fur  at  least  a  year. 

L'onsidering  numicipal  engineering  as 
a  training  school.  Mr.  Ericson  finds  in  it 
certain  advantages.  Considering  it  as  a 
jiernianent  occni)ation,  his  advice  is  to 
slum  it.  Several  reasons  for  this  a<lvice 
are  at  once  apjiarent. 

Not  Free  from  Politics 

Municipal  engineering  is  nut  free 
from  the  bane  of  politics,  which  injures 
the  efficiency  of  the  engineer's  work.  The 
salaries  jiaid  are  not  such  as  to  tempt  an 
engineer  to  Ia\-  mit  a  career  for  himself 
in  this  field.  The  oppdrttmitv  for  ail- 
vanccmeut  does  udt  exist.  There  is  sni.'dl 
recognition  of  wnrk  well  done,  and 
there  is  apt  to  l)e  sensational  condennia- 
tinii  of  mistakes.  The  responsibilitv  is 
huge:   and    Mr.    Ericson   does   not   find 


that  the  remuneration,  either  in  money 
or  in  [irospects  of  advancement,  is  suf- 
ficient. 

With  all  these  drawbacks  against  mu- 
nicipal engineering  as  a  permanent  occu- 
pation, he  finds  a  number  of  inducements 
which  can  make  it  inrifitable  in  the  be- 
ginning of  a  young  engineer's  life.  It  will 
give  him  experience  in  a  number  of 
branches  of  engineering.  It  will  test  his 
executive  capacity  and  develop  it.  thus 
fitting  him  fur  e\ecuti\e  work  elsewhere. 

Good  Executive  Training 

Recognizing  that  engineering  presents 
its  o[>em'ngs  for  the  engineer  competent 
to  manage  large  engineering  works  after 
they  ha\e  been  constructed,  Mr.  Ericson 
finds  an  advantage  in  the  executive  feat- 
ure of  numicipal  engineering,  especialh' 
as  a  training. 

While  there  is  the  natural  difference 
one  would  expect  to  find  between  the 
work  of  an  engineering  bureau  in  a 
large  city  like  Xew  'S'ork  or  Chicago 
and  the  w<irk  in  a  sniall  cit\'  of  20,oo(t. 
50.000,  or  100.000  |)opulation.  tliere  is 
tievertheless  a  resemblance  which  almost 
makes  it  possible  to  lav  out  a  single  argu- 
ment to  fit  both  cases. 

It   may  be  adniilte<l  that   if  i]uinicip;il 
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engineering  in  a  large  city  is  not  a  profit- 
able occupation,  then  the  service  in  the 
smaller  city  will  be  less  worth  while. 

May  Make  Valuable  Connections 

The  chief  advantage  in  the  service, 
aside  from  the  experience  which  may  be 
gained,  lies  in  the  possibilities  that  may 
be  offered  the  municipal  engineer 
through  his  association  with  private  con- 
cerns and  corporations — an  association 
formed  by  reason  of  his  city  employ- 
ment. 

The  average  city  engineer  finds  his 
work  laid  out  along  several  lines.  He 
will  have  charge  of  the  waterworks  of 
the  city,  and  thus  have  one  of  the  largest 
responsibilities  in  the  city  government, 
the  direction  of  the  water  supply,  whicli 
is  of  chief  concern  to  the  health  of  the 
city.  He  will  have  responsibility  for 
bridges,  if  there  be  any. 

Covers  Many  Branches 

In  Chicago  the  construction  and  main- 
tenance of  the  sewer  s}stem  are  not  parts 
of  the  City  Engineer's  duties ;  nor  is  he 
responsible  for  street  lighting.  Both 
of  these  divisions  of  city  work,  on  the 
other  hand,  may  fall  to  his  charge  in  a 
smaller  city. 

In  Chicago  he  has  been  responsible 
for  the  construction  of  municipal  build- 
ings, aside  from  schoolhouses  and  such 
other  work  as  may  be  undertaken  under 
the  direction  of  special  architects. 

It  will  be  seen  that  his  responsibilities 
cover  a  large  field  in  hydraulic  construc- 
tion and  electrical  engineering  in  a  small 
city,  and  a  field  almost  as  large  in  a  great 
city. 

Three  Years  Long  Enough 

"I  should  not  advise  any  young  engi- 
neer to  look  to  numicipal  engineering 
for  a  career,"  said  Mr.  Ericson  after  he 
had  reviewed  these  facts.  "Looking  at 
the  service  as  a  training  school,  it  has  its 
advantages  which  cannot  be  gainsaid : 
but,  such  as  they  are,  they  can  be  secured 
in  two,  three,  or  four  years :  and  time 
spent  after  that  in  city  service  is  time 
wasted.  Personally  I  realize  that  I  have 
been  in  the  work  much  too  long." 

In  the  same  proportion  that  political 
influence  is  allowed  entrance  in  the  engi- 


neering bureau  of  a  city,  the  responsibili- 
ties of  the  chief  engineer  increase.  The 
more  men  he  has  under  him  whose  ap- 
pointment has  been  dictated  by  politics 
and  not  by  fitness,  the  more  details  are 
shouldered  on  the  chief. 

Unfit  Men  Appointed 

Where  he  cannot  rely  implicitly  on  the 
fitness  of  his  subordinates,  he  must  as- 
sume the  work  which  in  a  private  cor- 
poration would  be  left  entirely  to  the 
men  ostensibly  responsible  for  it.  Mr. 
Ericson  is  ready  to  admit  that  the  average 
city  administration  will  distinguish  to 
some  extent  between  its  engineering 
bureau  and  the  other  branches  of  its 
service.  It  will  realize  that  politics  has 
to  be  subordinated  in  the  technical 
bureau ;  but  there  are  few  cities  in  which 
an  administration  will  keep  politics  en- 
tirely out  of  the  engineering  division. 

"The  feather-weights  will  be  put  in," 
says  Mr.  Ericson ;  "and  every  feather- 
weight means  an  addition  to  the  respon- 
sibility carried  by  the  chief.  He  will 
never  find  himself  free  from  small  de- 
tails with  which  he  should  not  be  bur- 
dened." 

Bearing  on  Municipal  Ownership 

Alunicipal  engineering  has  an  interest 
in  the  question  of  municipal  ownership 
and  operation  of  public  utilities.  It  is  not 
necessary  to  undertake  a  discussion  of 
the  latter.  The  only  concern  the  munici- 
pal engineer  or  the  man  who  contem- 
plates that  career  has  necessarily  with  the 
subject,  is  with  the  facts  and  not  with 
the  theories. 

Whether  or  not  municipal  ownership 
is  destined  to  grow  in  favor,  and  whether 
or  not  it  should,  need  not  be  decided  in 
order  to  consider  what  will  be  the  efi'ect 
of  this  propaganda  and  its  bearing  par- 
ticularly on  this  branch  of  engineering. 
If  gradually  the  cities  of  this  country  do 
decide  to  extend  the  field  in  which  they 
will  operate  public  utilities,  the  im- 
portance of  the  municipal  engineer's 
work  will  at  once  increase. 

Greatest  Field  in  Waterworks 

It  is  the  municipal  operation  of  water- 
works which  now  gives  to  the  municipal 
engineer  his  most  important  duty.    With 
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the  water  system  of  a  city  in  the  hands  of 
a  jirivate  Cdrporation.  the  numicipal  en- 
i^inecr  would,  in  many  instances,  he  re- 
duced til  thi.'  CDudition  tif  an  iniimpi niant 
city  official. 

\\  ith  iithcr  utihties  under  the  direction 
o|  tile  cit\,  the  sco|il'  of  the  eugineeriuii' 
opportinities  offered  hy  city  service  would 
he  vasll)  increased.  The  estahlishment 
of  a  municipal  street-li^htini;-  de|)anmcnl 
in  t_'hicaL;o  opened  up  a  new  and  inde- 
pendent hureau.  The  mere  discussion  of 
traction  (|Uestions  has  made  necessary  the 
employment  of  skilled  railwa\-  engineers. 
The  success  of  niunici])al  ownership  of 
street-railways  wmdd  necessitate  the  es- 
tahlishment of  another  engineering  hu- 
reau or  di\i>ion. 

Big  Corporations   Pay  Better 

Develoiiments  in  the  course  of  years 
may  hring  it  to  pass  that  the  various 
hranches  of  cit}-  engineering  will  offer 
opportunities  nearlv  as  good  as  those  af- 
forded 1))-  large  corporations.  In  theorv, 
they  slionld.  In  jiractice  it  will  prohahly 
be  found  then,  as  now,  that  the  compen- 
sation i^iven  for  mmiicipal  service  will  he 
inferior  to  that  awarded  similar  industrv, 


skill,  and  energy  in  private  life,  and  that 
the  drawbacks  will  remain  of  much  the 
same  character. 

Again,  it  must  be  remembered  that  few 
cities,  in  undertaking  works  of  siiccial  im- 
jMirtance.  will  rely  entirely  on  the  engi- 
neering divisions  of  the  city  government. 
When  the  necessity  for  s])ecial  work 
arises,  tlie  independent  engineering  ex- 
pert will  be  asked  to  step  in  and  take 
charge. 

Good  for  Three  Years 

In  summing  up  the  requirements  and 
the  rewards  of  municipal  service,  ]\Ir. 
Ericson  gets  back  to  his  o])ening  state- 
ment— that,  for  a  few  years  at  the  be- 
ginning of  a  young  engineer's  profes- 
sional life  he  may  find  profit  in  the  mu- 
nicipal uigineering  ilcjiartment.  After 
that,  his  continuance  in  the  service  is  to 
his  own  detriment. 

.Mr.  liricson  himself  has  violatetl  his 
own  rule.  During  the  nine  years  he  has 
been  at  the  head  of  the  Chicago  Engi- 
neering Hureau,  he  has  built  sixty-five 
per  cent  of  the  waterworks  system  of  the 
city  :  and  now  he  has  resigned  from  his 
piosition  as  chief,  for  a  year's  rest,  taking 
the  position  of  Consulting  Engineer. 


Life's  Warfare 


.  ,    ^*2    /^E  hag  no  enemies."  you  say ; 

■  ♦|g        My  friend,  your  boast  is  poor. 
He  who  hath  mingled  in  the  fray 


0 


w--^ 


Of  duty  that  the  brave  endure. 


Must  have  made  foes  !     If  he  has  none. 
Small  is  the  -work  that  he  has  done. 
He  has  hit  no  traitor  on  the  hip  ; 
He  has  cast  no  cup  from  perjured  lip ; 
He  has  never  turned  the  wrong  to  right; 
He  has  been  a  coward  in  the  fight. 


Life  Stories  of  Successful  Men 


DONALD  A.  SMITH 


By  ALBERT  R.  CARMAN 


THE  life  of  the  Scotcn  boy,  Donald 
Smith — now  Baron  Strathcona 
and  Mount  Royal — would  read 
more  like  romance  if  it  were  not 
so  studded  with  improbabilities.  We 
like  our  romances  to  be  real ;  it  is  only 
through  reality  that  we  will  endure  the 
touches  of  extravagance  that  turn  stand- 
ard fiction  into  fairy  tales. 

Young  Donald  Smith,  dreaming  in  his 
Scotch  village  of  the  stirring  adventures 
of  a  fur-tradi'ng  imcle  in  the  wilds  of 
North  America,  and  afterward  becoming 
fur-trader  himself  as  a  clerk  of  the  great 
Hudson's  Bay  Company  in  the  bleakest 
corner  of  its  vast  territory — "lonely  Lab- 
rador;" then  climbing,  after  terrible  years 
of  hardship  and  fidelity,  to  be  Chief 
Factor  of  the  Company,  its  Resident 
Governor  in  America,  and  finally,  in  his 
old  age.  Governor  of  the  Home  Company 
in  London— that  is  romance. 

Career  Outruns  Romance 

It  is  the  old  tale  of  the  poor  boy  enter- 
ing- the  service  of  the  firm  at  the  bottom 
and  rising  to  be  chief  partner.  And  no 
fictionist  who  knew  his  business  would 
venture  much  beyond  that.  Llere  is  suc- 
cess enough  for  one  hero.  But  so  little 
does  it  compass  the  exploits  of  the  real 
boy,  Donald  Smith,  that  very  few  of  his 
admirers  in  Canada  to-day  even  know 
that  he  does  fill  the  office  in  the  Hudson's 
Bay  Company  which  was  once  almost 
vice-regal.  Reality  has  outsoared  ro- 
mance. 

For  no  one  career  has  been  able  to  con- 
tain him.  People  have  forgotten  him  as 
captain  of  the  greatest  fur-trading  com- 
pany in  history,  through  thinking  of  him 
as  the  master-spirit  in  the  building  of  the 
Canadian  Pacific  Railway,  as  a  lavish 
philanthropist,  as  the  head  of  many  large 
financial  institutions,  and  as  a  conspicu- 
ousl}'  constructive   statesman. 

Is  a  Real  Wor'd   Character 

Had  his  nndtiplicity  of  roles  been 
played  out  on  a  larger  stage  than  that  of 


the  young  Dominion  of  Canada,  he  would 
have  been  one  of  the  world  characters 
of  the  century.  Cecil  Rhodes  captured 
the  imagination  of  mankind  by  making  a 
fortune  and  planting  an  empire  in  South 
Africa,  and  talking  of  crossing  the  con- 
tinent with  a  Cape-to-Cairo  railway. 
Lord  Strathcona  made  a  fortune  and 
planted  a  far  more  promising  empire  in 
British  North  America,  and  actually 
crossed  the  continent  with  a  successful 
railway.  Cecil  Rhodes  had  his  ad<*en- 
tures  with  the  "blacks ;"  Strathcona  dealt 
for  years  directly  with  overwhelming 
numbers  of  Indians,  and  kept  them  quiet 
with  very  little  show  of  arms.  Strath- 
cona had  his  "rebellion"  to  deal  with,  too 
■ — going  to  Fort  Garry  as  Canadian  Com- 
missioner, alone,  like  another  Gordon, 
when  Louis  Riel  held  it  with  his  armed 
following,  and  remaining  there  for  some 
time  as  a  practical  prisoner  of  Riel,  but 
pursuing  such  shrewd  tactics  as  largely  to 
undermine  the  rebel's  influence  with  his 
own  friends.  Consequently,  when  the 
British  military  expedition  came,  with 
which  Captain  Buller — now  Sir  Redvers 
■ — was  serving,  it  did  not  find  Riel  en- 
trenched, behind  another  Tugela,  but  the 
Fort  empty  and  the  rebellion  over. 

Joins  Forces  -with  "Jim"  Hill 

But  it  is,  perhaps,  as  a  maker  of  rail- 
ways that  Donald  Smith  comes  most 
properly  into  this  series.  Lord  Strath- 
cona always  seems  to  have  had  an  eye 
that  could  see  possibilities  under  a  heap 
of  ruins.  His  first  bold  stroke  was  the 
resuscitation  of  what  was  then  called  the 
"St.  Paul  &  Pacific  Railway,"  which 
stretched  out  from  St.  Paul  in  a  northerly 
direction  and  had  fallen  into  hopeless 
bankruptcy.  Lord  Strathcona  was  at  the 
time  "Member"  for  a  Manitoba  con- 
stituency, and  so  was  greatly  interested 
in  establishing  railway  connection  be- 
tween Winnipeg  and  the  rest  of  the  Con- 
tinent. Mucli  had  been  hoped  for  from 
the  St.  Paul  road,  which  was  to  come  to 
the  border  ;  but  now  it  was  an  abandoned 
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line  of  rails,  rusfin.cr  in  the  rain.  lUit 
two  great  men  got  together  just  then — - 
James  J.  Hill  and  Donald  A.  Smith;  and 
they  decided,  with  two  others,  t(j  raise 
the  nioney  and  buy  the  bonds,  which  were 
chietl\-  held  in  Amsterdam,  and  so  get 
]iiissessi(in  of  the  wreck.  In  their  hands, 
it  speedily  became  a  railway  again:  and. 
before  long,  trains  were  running  through 
to  St.  lioniface.  which  lies  just  across  the 
river  from  \\'inni]ieg.  So  Donald  Smith 
gave  to  the  Canadian  X'urthwest  its  tlrst 
r.iilwav.  and  at  the  same  time  made  a 
■shrewil  tinancial  strnke  f^r  himself. 

Is  a  Great  Business  Man 

It  is  this  ;i1)ilit\  In  >ee  c  ippi  ii'timities 
where.'  otiiers  discern  iinl\'  discnurage- 
ment.  which  largeh'  di^lingnishes  the 
business  "captain"  frnm  the  business 
"private."  l)(in;dd  \.  .Smith  was  always 
the  I'aptain.  (  an.ada  had  been  tr\  ing  fur 
wars  It.i  "et  .a  railwax   thrnuijh  tn  the  I 'a- 


LORD  STR.\TnCONA. 


cific  coast,  k'roject  after  project  had 
failed.  One  Government  had  been 
wrecked  by  the  C|uestion.  Sir  fohn  .A. 
Alacdonald  and  his  Minister  of  I'ublic 
\\  orks  had  vainly  stri\en  to  interest  lirit- 
ish  capital  in  the  enterprise:  but  there 
was  "nntliing  doing" — as  the  phrase 
goes — until  the  .^mith-Stephcn  svndicate 
maile  a  contract  witli  the  Canadian  (io\-- 
ernment.  \  ei'\  w  ise  men  thought  it  was 
a  follv,  furedoiinieil  to  f.ailure.  ll  was 
prophesii-d  that  it  would  ruin  the  countrv. 
on  the  one  hajid,  and  "would  not  pav  for 
its  axle  grease"  as  a  railway.  I'.ut  the 
tall,  lean  Scolchman.  whose  motto  is 
"  I'erseverance."  went  ahead  and  built  the 
r:iiK\ay  :  and  to-day  it  is  one  of  the  niosi 
solidl\-  pr(isperous  tr.ansportation  entei - 
prises  in   the  world. 

Thirteen  Years  in  the  Wilderness 

That  is  ihe  story  of  the  man.  Nothing 
ever  daunted  him  :  yet  "ludl-headed"  is 
]irecisely  the  phrase  which  docs 
not  describe  him.  lie  coidil 
stay  for  years  at  a  bleak  Hud- 
son's r.ay  "post"  in  Labrador, 
waiting  his  opportunity  and 
journey  u]i  to  civilization  and 
b.ack  witli  dog-sleds  amidst  al- 
most incredible  difficulties — 
making  the  journey  once,  it  is 
said,  half-blind  with  a  painful 
eye  malady  to  consult  an  ocu- 
list, but  to  lie  turned  back  at 
the  outskirts  of  .Montreal  b\- 
the  autocr;itic  I  iovernor  nf  the 
t'ompany  with  a  reprimand  for 
deserling  liis  post.  .\nd  \ X't  lie 
w.iited.  undaunted,  for  thirteen 
ye.irs.  malsing  a  success  of  his 
forlorn  ho]ir.  until  the  o|)por- 
tum'tN'  came  and  promotion  rc- 
wardeil  him.  And  the  time 
.arri\'ed  when  he  was  himself 
the  (  io\-ernor  at  Montr<.'al. 
sending  other  men  into  far 
]  ..abrador. 

When  the  Kiel  Rebellion 
broke  out.  he  saw  an  oppor- 
tuuit\'  to  detlate  it  from  the 
center:  ;md  into  the  enemy's 
citadel  at  b'ort  ( iarry  he  went, 
undaunted,  and  there  pla\ed  a 
shrewd  game — never  |iushing 
the  rebels  into  an  outbreak,  but 
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If  ttiiig  them  see  that  Canada  was  concilia- 
tory, though  (leterniined.  He  had  the  eye 
to  see  the  opportunity  ;  he  had  the  pluck 
to  put  himself  in  Riel"s  power  in  order  to 
test  his  vision ;  and  he  had  the  canny 
sagacity  to  win  a  victory  over  rebellion 


ties  at  long  range,  and  his  courage  en- 
abled him  to  take  heavy  risks  in  reaching 
for  them.  And  when  once  embarked,  no 
one  was  more  adroit  or  more  resourceful 
than  he  in  forcing  victory  out  of  hard 
conditions. 


LORD  STRATHCONA'S  OLD  HOME  AT  NoRlHUEbT  RIVER.   LABRADOR. 

The  house  at  the  right  with  barred  windows,  was  built  by  Donald  Smith  and  in  it  he  lived  during  the  early  years 

of  his  connection  with  tlie  Hudson's  Bay  Company.     The  group  of  Montagnais  Indian 

children  and  Eskimo  dogs  ate  typical  of  the  region. 


in  the  camp  of  the  arch-rebel.  Necessa- 
rily this  implied  not  wearing  his  heart  on 
his  sleeve.  He  thought  more  of  results 
than  of  punctilious  procedure.  For  in- 
stance, it  is  thought  that  he  might  have 
captured  Riel  at  one  time  after  the  close 
of  the  rebellion ;  but,  instead  of  that,  we 
find  him  advancing  money  to  the  authori- 
ties with  which  to  pay  Riel  to  leave  the 
country.  That  is.  he  believed  that  Riel 
in  Manitoba,  dead  or  alive,  would  en- 
danger the  peace  at  a  time  when  an  up- 
rising might  have  spread  to  the  Indians 
and  been  a  very  serious  affair.  So  he 
thought  more  of  saving  the  country  this 
awful  calamity  than  of  punishing  one 
man  who  had  risen  against  authority. 
This  same  spirit  pervaded  his  railway  en- 
terprises.    His  eye  picked  up  opportuni- 


Millions  for  Philanthropy 

It  is,  perhaps,  the  use  to  which  he  has 
put  his  wealth  which  has  most  attracted 
the  attention  of  this  generation.  He  has 
the  Canatlian  record  for  philanthropy — 
building,  equijiping,  and  endowing,  with 
the  help  of  I^ortl  Mount  Stephen,  his 
relative,  the  magnificent  Royal  \'ictoria 
hospital  at  Montreal ;  giving  a  ladies' 
"residence"  to  McGill  University ;  and 
being  a  constant  and  sure  subscriber  to 
almost  every  public  good  work  in  that 
city.  When  the  South  African  war  was 
raging,  he  contributed  to  the  army  a 
battalion  of  nearly  six  hundred  mounted 
men  at  a  cost  of  over  a  million  dollars. 
The  "Strathcona  Horse"  were  the  Rough 
Riders  of  the  campaign.  Recently,  with 
Lord  Mount   Stephen,  he  has  given  an 
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iinnicnsc  eiidownicnt.  at  present  produc- 
ing ^cSo.ooo  a  year,  to  the  King's  Hospital 
Fund,  tor  freeing  London  hos]>itals  from 
deht. 

Still  Active  at  Eighty 

Tliongli  jiast  eight),  he  i>  still  very 
active  in  the  duties  nf  Canadian  High 
Commissioner  in  Londcm,  and  is  the  rec- 
ognized chanipinn  in  the  House  of  Lords, 
of  tlie  bill  to  legalize  marriage  with  a 
deceased  wife's  sister.  Now  that  Lord 
Salisliury  has  passed  away,  there  is  semie 


jirospect  that  in  this  matter  he  will  over- 
come the  conservatism  of  the  L'nited 
Kingdom.  l"or  years  he  has  had  tlie 
appearance  of  great  age ;  Init  has  always 
done  a  vast  amount  of  work.  A  splendid 
vitalitv  must  have  been  the  gift  of  the 
Scotch  hills,  along  with  a  contempt  for 
rigors  of  climate.  His  perseverance,  his 
sagacity,  were  gifts,  too,  of  the  Scotch 
blooil :  but  his  "far  visions"  of  oppor- 
tunity— they  were  touches  of  genius 
whicli  know  nothing  of  the  limits  of  na- 
tionalitv. 


Not  the  Amount — But  the  Way 


V   But  1 


,J^*iT  isn  t  the  money  you  spend  in  this  world 

That  counts; — not  the  sura  that  you  pay, 

the  ^ood  you  get  out  of  your  quota  oi  coin  ; 
It  3  not  the  amount,  but  the  way  ! 


It  isn  t  the  time  you  devote  to  a  task 

That  counts — be  it  years  or  a  day — 
But  what  you  can  show,  when  your  labor  is  done  ; 

It  s  not  the  amount,  but  the  way  ! 

It  isn  t  the  number  of  pleasures  that  count 

In  making  life  dreary  or  gay. 
But  how  you  enjoy  them;  — the  ones  that  you  have; 

It  s  not  the  amount,  but  the  way  ! 

Nor  IS  it  the  obstacles  strewn  in  your  path 

That  matter.      If  you  can  but  say  : 
"My  spirit  9  undaunted   — you  11  throw  them  aside. 

"^'^here'er  there's  a  will,  there's  a  way.  " 


And  thus  it  is.  aliA'ays,  whatever  may  be 

The  issue  that's  brought  into  play  ; 
Its  ho-w  you  go  at  it,  and  not  what  you  do. 

That  counts  ;   not  the  deed  but  the  way. 

—Louis  J.  Stellmann. 


/^ALII-'ORNIA  is  becoming  the  home 
^^  of  the  giant  traction  engine.  The 
monster  shown  in  the  accompanying 
iUustration  was  manufactured  in  San 
Leandro.  Like  its  predecessor,  it  is  15 
feet  wide,  from  outer  edge  to  outer  edge 
of  its  wheels ;  and  it  is  17  feet  high.  It 
is  of  120-ton  horse-power,  which  is  only 
five  tons  less  than  the  largest  in  the 
world. 

These    colossal    tractors    are    used    in 
California  in  logging,  mining,  and  haul- 


Type  of  California  Traction  Engine. 

ing  products  from  the  deserts.  Formerly 
inaccessible  regions  are  penetrated  by 
them,  and  the  materials  taken  therefrom 
are  brought  through  woods  and  moun- 
tain paths  and  desert  sands  to  enrich  the 
Commerce  of  the  Pacific  Coast.  The 
tractors  are  succeeding  the  mule  train  on 
the  desert,  because  they  are  less  depend- 
ent upon  water  and  because  of  their 
greater  hauling  capacity. 

50i,000»Mile  Test   IR^sa 

HTHE    electric    locomotive    which  was 
•*•    built  for  the  New  York  Central  Rail- 


road, and  which  was  described  in  the 
Technical  World  Magazine  for  March, 
1905,  has  been  under  test  for  several 
months  on"  an  experimental  track  in 
Schenectady,  N.  Y.  On  October  20,  this 
locomotive  completed  its  25,000th  mile, 
which  was  the  first  half  of  the  50,000- 
mile  test  to  which  it  is  being  subjected. 

During  these  tests  it  has  been  in  service 
regardless  of  weather,  running  either 
light  or  with  trains  of  as  many  as  12 
cars ;  and  the  electric  locomotive  has 
easily  beaten  the  fastest  trains  on  the 
New  York  Central,  having  reached  a 
speed  of  85  miles  an  hour.  The  cost  of 
repairs  during  this  time  has  been  $428.17, 
or  an  average  of  $0,017  per  mile  run,  and 
it  is  possible  that  this  figure  will  be  con- 
siderably reduced  on  the  second  half  of 
the  run. 
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CIXCE  the  advent  of  the  trolley,  there 
*~^  has  been  strenuous  competition  for 
suburban  traffic  between  the  electric  and 
the  steam  railways  in  many  localities ; 
and  it  has  been  the  general  experience 
that  steam  roads  cannot  successfully  com- 
pete with  the  trolleys  for  suburban  traf- 
fic, on  account  of  the  lower  fares  of  the 
latter,  their  more  frequent  service,  and 
their  location  in  the  heart  of  the  business 
and  residence  sections  of  the  towns.  To 
overcome  these  handicaps,  attempts  have 
been  made  on  several  of  the  English 
roads  to  introduce  automobile  service  in 
outlying  districts  which  would  run  in 
conjunction  with  the  railway  trains  and 
act  as  feeders  to  them. 

The  London  &  Northwestern  Railroad 
Company  has  adopted  a  service  of  this 
kind,  and  the  accompanying  illustration 
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Railway  Im-iper  Motor  His  at  Nurthroi'.  Englanh. 

slidws  iiiU'  (if  its  anil  mil  il)il(,-  liiiscs  in  tlic 
\'illa;_;\'  i<\  \Mrtlirii|i.  a  siiiall  tnwii  cuii- 
incleil  with  tlu'  iiKiin  line  of  the  railrnail 
li\-  liu^  liiK-.  'l"lie  k-ni;'th  nf  tlii-.  Ims  liiu' 
i>  I'lcwn  milc-s,  anil  tlu-  srr\icc  lias  lucn 
well  |)alriiiiizeil.  as  |ire\i(  m^!}'  tlie  tnwn 
was  entirrh'  cut  itfi  frmii  rail\va\-  service. 
The  i;reat  Xnrth  nf  Scutlaml  l\ail\va\ 
has  also  iifLiaiiizeil  a  service  nf  this  kiii'l 
til  cmitiect  the  scattered  |ii  i|nilati<  m  with 
Its  main  lines:  and  in  this  cnnntry  simi- 
lar ser\  ice  is  heiiiL;'  cnnsidered  fur  the 
(ireat  X'lirthern,  Minneapolis  &  St.  I.iuii^. 
the  Cincinnati,  llaniiltnn  M*  Daytnii.  and 
the  Pere  Alarquette  railways.  The  twn 
latter  rnads  aniinunce  that  several  hramdi 
lines  will  ho  eiinipiied  w  ith  i^asciline  nn  iti  ir 
cars  within  a  sin  irt  time. 

Taleplhoia© 

/^XK  (if  the  ^a'eat  pnihleins  fnriiierly 
^^  enciiuiitered  li\  the  eiii.;ineeriiii..:;  de- 
partments (it  larL;(.'  railwax"  s\"stems  was 
kei,'piiiL;'  all  tlK'  distant  pdrtiniis  nf  a  mad 
in  tnnch  with  the  centr.al  statiml  f  ri  nu 
which  the  jmwer  is  supplied.  In  nver- 
ciiine  this  ditlicnll\.  the  tele]iliiine  has 
lieeii  called  npnii.  and  it  has  prnwd  itself 
I)articiilarly  well  adapted  tn  this  ser\'ice. 
(hi  the  I-iiI'l;'  Island  Railrnad.  a  cniisiil- 
eralile  piirtmn  (if  which  i^  iniw  heiiii;' 
cli;iiii;e(l  ii\-er  to  electrical  (i]ierati(  ui. 
tel(  pliMiies  are  scattered  alniii;'  the 
line  at  intervals  nf  alnnt  -'.emu  leet.  and 
there  are  ahniit    130  nf  them  in  n-e. 

It    si-ems    sniiiew  hat    runarkahle    that 
the   telephone   has   iint  heen   nuire  exten- 


sively nsed  upnii  steam  r(^ads.  altlK^nq'h 
nil  such  rnads  its  jjlace  is  partly  taken 
hy  telei^raph.  The  latter,  however,  is 
imt  nearly  so  lle-xihle,  as  it  reipiires  the 
presence  nf  a  skilk-d  n]ierat(ir  and  can 
niil\-  he  nsed  at  cert.ain  stations  some  dis- 
tance apart,  whereas  telephone  booths 
can  lie  erectt'd  alninst  anywhere  alonsj;  the 
line,  or  ])nrtal)le  instrnments  can  he  at- 
tached at  aii\  pniiit.  and  aii\'  trnnlile  nc- 
ciirriiiL;'  can  he  reported  on  the  spot  with- 
niit  the  necessity  of  tjiiins'  to  the  nearest 
telegraph  station. 

The  trolley  roads  early  recognized  the 
inipnrtance  nf  the  tele]ihnne.  and  nearly 
e\ery  snLiurh.in  and  iiiternrhan  railmad 
has  its  own  telephone  system,  hy  which 
the  man.ageiiKiit  cm  keep  in  tniicli  with 
e\'ery  part  nf  the  line.  It  is  alsn  (|nite 
cnniiiKin  to  carr\'  the  tele|ilione  lioxes  di- 
rectly nil  the  cars,  so  that  the  car  crew 
can  attach  them  to  the  lines  at  an\-  iinint 
(111  the  road  and  estahlish  commniiication 
at  a  mniiieiit's  iintice  with  the  dispatcher 
or   the   manauemeiit. 


i^^^offiffi^tlc  Gas  IRegufl- 

A  ]>r.\'Il'R  known  as  the  ]\[cCullough 
■^^  (  las  Regulator,  for  regulating  the 
IImw  nf  gas  at  the  jets  liy  eijualizing  the 
piessure.  is  shnw  n  in  the  two  accom- 
lianving  views-. 

I'ig.    1    shows  a   general   view   of   the 
regulator:  and   Fig.   _'.  a   sectional   \iew. 

The  device  is  entirel\  antniiiatic.  and 
cniisists  (if  .111  eiiclnseil  c;ise  in  which' 
twn  cups  or  tlnals 
rest  in  a  hath  of 
mercury.  T  li  i  s 
regul.'itor  must 
he  atl.ached  he- 
tw-eeii    the    meter  ',' iJiflUiiii^ 

C(  iiiiiecti(  111      ;i  11  d 
the    riser,    si  1    tli.it 


it  will  cnntinl  ;dl 
hiii'iiers  sniiplied 
l!\-  the  sxstem. 
The  g.as.  when 
admitted  to  the 
r  e  g  u  I  a  t  ( 1  r 
thrntigli  the  inlet 
pipe,     enters     the 

gas  chamher  shown  in  h'ig.  2.  and  then 
rises   at   the   sides   of   the   piston   to   the 


Fir.    1      CIas  Kia.lLAToR. 
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upper  float  or  cup.  The  increased  pres- 
sure from  the  street  mains  acts  beneath 
the  diaphtagm  (7,  and  lifts  it  up ;  and 
this    diaphragm    is    connected    with    the 


Fig.  2.     Sectional  View.  Gas  Regulator. 

lower  float  operating  the  valve  /.  This 
valve  partly  closes,  in  the  same  propor- 
tion as  the  increase  in  pressure.  In  this 
way,  the  flow  of  the  gas  through  the 
regulator  is  checked,  so  that  the  gas  de- 
livered through  the  outlet  pipe  of  the 
system  is  unvarying,  regardless  of  the 
fact  that  there  is  .a  continuous  rise  and 
fall  in  the  pressure  during  every  twenty- 
four  hours. 

A  small  weight,  H,  is  placed  on  top  of 
the  upper  float,  to  adjust  the  pressure; 
but,  when  once  adjusted,  it  is  never 
necessary  to  change  the  weights  to  meet 
the  varying  pressures.  The  size  of  the 
weight  to  be  used  is  determined  when 
the  regulator  is  first  put  on.  By  gradu- 
ally increasing,  the  flow  of  gas  can  be 
regulated  throughout  the  system  until  it 
flows  through  everv  burner  gently.  The 
admission  of  the  gas  is  regulated  so  that 
at  all  times  an  equal  volume  enters  the 
regulator  under  all  conditions. 

It  has  been  shown  by  test  that  with  a 
force-pump  giving  a  pressure  of  five  to 
fifty  pounds  to  the  square  inch,  the  gas 
flame  from  the  jet  attached  to  a  piping 
system  having  this  regulator,  does  not 
vary  perceptibly. 


It  is  quite  evident  that  better  lighting 
service  at  less  expense  can  be  obtained 
through  the  use  of  such  an  apparatus, 
which  is  designed  especially  for  use  in 
dwelling  houses. 


Tlhe  M.alla°osidl  of  iSiie 

'T'HE  desire  for  high-speed  travel  has 
been  quickened  to  a  remarkable  ex- 
tent the  last  few  years,  and  was  stimu- 
lated perhaps  more  than  anything  else  by 
tlie  high-speed  tests  with  electrical  trains 
on  the  Berlin-Zossen  military  railroad  in 
Germany.  During  these  '  remarkable 
tests,  a  maximum  sneed  of  132  miles  an 
hour  was  attained  at  onj  time,  and  speeds 
of  from  90  to  100  miles  an  hour  were 
made  frequently. 

In  view  of  these  experiments,  some  of 
the  engineering  papers  have  drawn  an 
alluring  picture  of  the  future  express 
train  running  between  Chicago  and  New 
York.  Starting  with  a  journey  of  29 
hours,  the  time  has  been  gradually  cut 
down  to  24,  then  to  20,  and  now  to  18 
hours,  and  even  17  and  16  hours  are 
under  consideration  for  the  schedule  time 
of  this  trip.  The  distance  in  round  num- 
bers is  about  1,000  miles;  and  at  the  rate 
of  90  miles  an  hour,  which  is  easily  at- 
tainable, we  have  as  the  result  a  little  over 
1 1  hours  for  this  trip. 

It  is  true  that  such  a  speed  would 
never  be  considered  over  the  roadbed  as 
it  is  at  present  constructed ;  but  it  is 
equally  true  that,  should  there  be  any 
commercial  demand  for  a  ten-hour  trip 
between  these  two  great  cities,  the  engi- 
neermg  problems  involved  would  not 
present  any  great  difficulties.  The  finan- 
cial problen^s  in  connection  with  such  a 
scheme  would  be  the  only  difficulty. 


^roi3s 


Falfls 


A  LARGE  water-power  development  is 
■^^  now  under  construction  on  the  St. 
Croix  river  about  40  miles  from  Minne- 
apolis, the  current  from  which  will  be 
utilized  for  electric  lighting  and  power 
at  Minneapolis  and  St.  Paul.     A  large 
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ilaiii  is  iRinq-  eivctcd  at  this 
piiinl.    whicii    is    to    he   74(1 
feet  1(11]--.  30  feet  high,  and 
40  feet  thick  at    its    base, 
tai.eriii--    up    u>    aliout     10 
teet    thick   at    the   tup.      Tn 
cniistruet   this   (huii,   cofTer- 
daiiis  were  Iniilt  which  di- 
verted the  ri\er  iiitu  a  new 
channel    while    half  of  the 
new  dam  was    heint;-    hiiill. 
U'heil      the     first     half     is 
finished,  the   water  will  he 
forced     to     (Inw      through 
"peninf^s    pmvided     in    the 
liiiished    pnrti..n    while    the 
reinaininy     half     is     beiiii;- 
finished. 

I  he  water  will  he  divert- 
cil  to  the  penstocks  throus^h 
a  canal  30  feet  dee])  hy  185 
feel  wide,  cut  in  solid  rock'; 
and  there  will  he  eventually 
ei.t^ht     14-foot     steel     peii- 
stocks,  which  will  carry  the 
water  from  the  canal  to  the 
water  wheels   iiiider  an  ef- 
tectixe     head     of     5^     feet, 
rile    piiwer    hdiise.    which 
will  he  located  on  the  Wis- 
'■"iisin  side  (.f  the  river,  will 
he  constructed  of  concrete; 
and  its  initial  capacity  will 
he   i_>,ooo   11.    1'.,   althou.qh 
the  ultimate  output  will  he 
dmilile  this  capacit\-. 

1  he  w.iler  w  heels  in  this 
stalinii  will  he  direclK   con- 
nected   til    alternaiiiii;--cur- 
rent  .qeiierahirs  which  will 
.trenerate    current    at    -',300 
volts.     This  current  will' he 
lr:msf(irn;eil    up    to    (10,000 
V"Ils     l.ir     transiiiissidii     to 
.Alinne.ipiilis   and    St.    Paul. 
I  he        transniissidu        line, 
whicli     will    lie    dduhle,     is 
now  under  construction.    It 
will  he  supiiorted  chielly  on 
ce.Lir  pdles.  allhduqh  a  few 
steel    tdwers    will    he    used 
where   ldu>;-   spans  are   un- 
:t\'  lid.'ihle. 

I  he  W(irk  of  construction 
is  heinq'  carried  on  uiQ'ht 
and    d;i\-.    (100    men    heius' 
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employed  upon  it.  Two  different  rail- 
ways have  laid  tracks  directly  to  the 
work,  and  large  storehouses  and  resi- 
dences have  been  built  for  the  materials 
and  men  in  charge  of  this  work.  The 
work  at  night  is  carried  on  by  means  of 
both  arc  and  incandescent  lights  supplied 
from  a  temporary  electric  light  station 
erected  for  this  purpose. 

He"w  Watleip   Power    for 


A  STRIKING  piece  of  engineering 
work,  which  is  being  carried  on  in 
Mexico,  is  the  development  of  the  power 
of  the  Necaxa  Falls  by  the 
Mexican  Light  &  Power 
Company.  The  plan  em- 
braces the  connection  of  the 
Tenango  and  Necaxa  rivers 
at  a  point  about  lOO  miles 
from  the  City  of  Mexico. 
The  water  from  these  two 
rivers  is  stored  in  a  res- 
ervoir at  Lake  Necaxa ; 
and  from  the  reservoir  it 
is  led  by  means  of  a  tunnel 
and  a  pipe  line  to  the  first 
power  .plant,  the  pipe  line 
having  a  fall  of  1.470  feet 
in  a  mile. 

The  water  will  be  utilized 
for  power  at  the  first  power 
house,  and  ultimately  will 
be  utilized  again  at  a  sec- 
ond power  house  at  the  end 
of  another  fall  of  1,100 
feet.  The  ultimate  capacity 
of  the  two  power  houses 
will  be  in  the  neighborhood 
of  8,700  H.  P.  The  storage 
lake  is  about  three  square 
miles  in  area,  and  is  re- 
tained by  a  dam  177  feet 
high,  from  which  the  mag- 
nitude of  the  work  can  be 
conceived.  The  power 
from  the  first  plant  will  be 
carried  not  only  to  the  City  of  Rlexico. 
but  bevond.  to  the  mining  district  of  El 
Oro,  a  total  distance  of  171  miles. 


The  electrical  equipment  of  the  first 
power  station  comprises  si.x  three-phase 
alternating-current  generators  of  5,000 
kilowatts'  capacity  each ;  and  each  gen- 
erator is  driven  by  an  impulse  water 
wheel  carrying  24  buckets  at  its  peri- 
phery. These  run  at  300  revolutions  per 
minute.  The  current  is  generated  at 
4,000  volts,  and  is  stepped  up  to  60,000 
volts,  which  will  be  the  pressure  of  the 
transmission  circuit. 

The  transmission  lines  will  be  carried 
on  steel  towers  40  feet  high  where  the 
spans  are  500  feet,  and  the  towers  will 
increase  in  height  where  the  spans  reach 
1,200   feet.     Substations   are   located   in 


Necaxa  Falls  Plant,  Mexico. 
View  of  the  pipe  line  from  tunnel  No.  5. 

both  the  City  of  Mexico  and  El  Oro, 
where  the  60,000-volt  current  is  stepped 
down  to  either  3,000  or  6,000  volts. 


2'FF  M&ffM 


Helped  Reverse   Misfortune 

"W'ciT    did    yer   ti.-ll    tin-    jiult;f"'" 

"Dat  fvcryliody  wu;'  tryin'  to  kcip  nic  down  " 

"An'  what  did  he  dn'^" 

"Sent  nie  up." 

^• 

Nuts  to  Crack 

Madaji — "Be  '■in-e   to  put  plenty  of  nuts   ni 
the  cake." 


Cdiik — "I'll  crack  no  nmre  nuts  to-day.     Mi 
jaw  hurts  me  already." — llarl>cr's  Bazar. 


Not  Composing  Now 

A  i-KW  years  agii,  in  Cincinnati,  a  mnsical 
was  "iven  in  honor  of  James  Lane  Allen,  the 
promuient  novelist.  A  wealthy  society  woman 
of  that  town,  somewhat  limited  in  her  knowl- 
edge of  music,  but  anxious  to  pose  as  a  pat- 
roness of  music  and  art,  rushed  up  to  jMr. 
Allen  and  effusively  exclaimed: 

"Oh.  Mr.  .Mien,  are  you  fond  of  Hach?  Is 
Bach  still   composing?" 

"Xo,  Madam,"  gravely  rejilied  the  writer, 
"llach  is  now  decomposing  " — K.  E.  M.\usfiam, 

III    I.il^l^illC'lll's. 


People  We  'Meet 

.\  i..\nv  entered  a  r.iilw.iy  station  not  a 
hundred  miles  from  F.dinhurgh,  the  other  day, 
and  said  she  wanted  a  ticket  for  London.  The 
p.ile-looking  clerk  asked,  "Single?" 

((,3) 


"It  ain't  any  of  your  business, "  she  replied: 
"I  might  have  been  married  a  do?en  times  if 
I'd  felt  like  providin'  for  some  poor,  shiftless 
wreck  of  a  man  like  von." 


The  Thoughtful   Hostler 

"See  here.  Jolni,  tlii^  autoniobile  of  mine 
looks  as  if  it  had  had  some  pretty  lively  usage. 
Vou  didn't  have  it  out  while  I  was  away,  did 
yon  '■:" 

"Why,  yes,  sor;  I  did.  I  was  afraid  it 
would  git  shtilT  shtanding  in  the  shtable  so 
long,  an'  so  1  give  it  a  little  lively  exercise, 
d'ye  moind.  every  plesint  day.'' — CIrz'chind 
Plain  D,-alcr. 


An  Apt  Reply 

"Are  you  guilty,  or  not  guilty?"  asked  the 
clerk  of  arraigns  of  a  prisoner  the  other  day. 
".\n'  sure,  now,"  saiil  T\-it,  "what  are  you  put 
there  for  but   to  find  tb.it  out?" 


De  Mortuis 

Their  meeting,   it   was   suilden ; 

Their  meeting,  it  was  sad; 
She   sacriliced  her   sweet   yonng   life — 

Twas    all   the   life    she    had — 


She  sleeps  lniu:ith  the  daisies  fair; 

In   peace  >lie's   resting   now — 
Oh   there's  always  something  doing 

When   a   freight  train   meets  ,i  cow. 
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Get  There 

"I'm  in  a  great  hurry  to  get  to  New  York," 
said  the  man  with  the  valise.  "How  soon  can 
you  land  me  there?" 

"The  train  will  start  in  a  few  minutes," 
said  the  ticket  agent,  "that  will  get  you  there 
in  twenty  hours.  To-morrow  evening,  though, 
we  shall  put  on  a  train  that  will  make  tlie 
distance  in  eighteen  hours." 

"All  right,"  rejoined  the  man,  "I'll  wait  till 
to-morrow  evening." — Chicago   Tribune. 


The  Happy  Medium 

First  we  had  the  Strenuous  Life;  then  came 
the  Simple  Life;  now  we  have  tlie  Equitable 
Life. 


gotten  his  also.    Turning  to  the  impassive  and 
n-reproachable  darky  behind  his  chair,  he  said : 


"Will    you    please    read    it    for    us,    waiter? 
We  have  both  forgotten  our  glasses." 

The  waiter  bowed  and  replied  with  a  grin  — 
■yOeed,  Ah'd  lak  to  'blige  yo',  suh,  but  .^h 
am't  got  no  educashun  neither!" — John  Tem- 
ple in  l.ipl'incoll's. 


Inspired  Revelation 

"Children,"  said  the  teacher,  instructing  the 
class  in  composition,  "you  should  not  attempt 
any  flights  of  fancy ;  simply  be  yourselves  and 
write    what   is    in    you.      Do    not   imitate   any 


In  Vain 

"It  is  useless  to  urge  me,  Gerald,"  the 
maiden  said.  "It  is  impossible.  I  shall  never 
marry." 

"There  is  some  other  man,  perhaps,"  he  sug- 
gested,  with   bitterness. 

"No.  I  have  a  higher  regard  for  you  than 
I  have  for  any  other  man." 

"Why  do  you  tell  me  that?" 

"To  save  your  face,  if  you  insist  upon  know- 
ing," proudly  answered  the  high-spirited  girl. 

Yet,  as  she  spoke,  she  saw  it  was  too  late. 

His  countenance  had  fallen. — Chicago  Trib- 
une. 


other    person's    writings    or    draw    inspiration 
from  outside  sources." 

As  a  result  of  this  advice.  Tommy  Wise 
turned  out  the  following  composition :  "We 
should  not  attempt  any  fli.ghts  of  fancy,  but 
write  what  is  in  us.  In  me  there  is  my  stum- 
mick,  lungs,  hart,  liver,  two  apples,  one  piece 
of  pie,  one  stick  of  lemon  candy,  and  my  din- 
ler." — The  Independent. 


Surprising 

SuBBUES :  "I  bought  some  chickens  yester- 
day and  started  a  poultry  yard,  and  early  this 
morning  there  were  two  colored  men  hanging 
around  my  place." 

Colonel  South  ;  "  Yo'  don't  say,  suh  ?  And 
do  yo'  really  hang  'em,  up  hyar,  merely  fo' 
stealin'  chickens?" — Catholic  Standard  and 
Times. 


Behind  the  Curtain 

Mrs.  Dovev — You  told  me  before  we  were 
married  that  you  were  well  off. 

DovEY — I  was,  but  I  didn't  know  it. — Co- 
lumbus Dispatch. 


Also  Lacking 

A  gentleman  and  his  wife  who  are  both 
near-sighted  went  to  Atlantic  City  not  long 
since.  When  they  came  down  to  breakfast 
the  wife  picked  up  the  menu  card;  but,  after 
a  moment's  effort,  pushed  it  over  to  her  hus- 
band, exclaiming  as  she   did  so — 

"You  will  have  to  choose  for  both  of  us, 
John,  I  have  left  my  glasses  upstairs." 

He  took  the  card  and  began  to  fumble  in 
his  pockets — vainly,  it  proved,  for  he  had  for- 


All  the  Modern   Improvements 

What  makes  it  '^.y  so?"  asked  a  little  Bos- 
ton maiden  as  her  mother  brushed  her  hair. 
"It  is  the  electricity.     Don't  you  know   that 


tliere  is  electricity  in  your  hair?"  replied  her 
mother. 

"Well,  mamma,  aren't  zve  wonderfully  made? 
Here  I  am  with  electricity  in  my  hair,  and 
grandma  has  got  gas  in  her  stomach !" — 
Frances;  B.  Phipps  in  Lippincott's. 


Chalk 


TXlks 

>6k    carl  S.  DOW 


Number  Twenty-Three — The  Slide  Valve 


Dl  I )  \-nu  ever  watcli  an  engine 
running  at  a  s[)ecil  (if  300  revo- 
lutii)ns  ])er  niinnte?  If  so,  did 
_V(iu  realize  tliat  it  made  600 
stnii<cs  JH-T  niiriute.  aifd  tliat  for  each 
stroi<e  a  val\'e  admitted  steam  to  the  cyl- 
inder and  then  released  it '^  Six  hun- 
dred a<lniissions  and  six  hundred  ex- 
hausts ])er  minute,  or  ten  |>er  second! 
Think  of  the  rapidity  with  which  the 
valve  must  UKjve,  and  then  remember 
that  it  must  act  at  exactly  the  right  in- 
stant. In  other  \V(jrds,  the  valve  must 
open  to  admit  steam,  nnist  close,  remain- 
ing cliisecl  long  enough  fur  the  steam  to 
ex])and,  and  must  then  npen  again.  The 
valve  nnisl  di)  all  this  ten  times  ])er  sec- 
ond. 

The  v;dve  nnist  operate  automatically, 
for  the  human  mind  and  hiidy  are  nnt 
capable  nf  thinking  and  acting  so  ra|)- 
idlv.  Aniither  reason  fnr  .-lutcimatic  ac- 
tion is  precision. 

The  Steam  Engine 

In  the  steam  engine,  steam  forces  the 
piston  from  one  end  of  the  cylinder  to  the 
other;  and  this  alternate  back-and-forth 
motion  is  clianged  to  rotary  motion  by 
connecting  the  ])iston  lod  to  the  crank  by 
means  of  the  connecting  roil.  The  tiu'n- 
ing  (if  llic  crank  rotates  the  shaft. 

The  first  figure  on  the  blackboard  rep- 
resents the  slcini  engine  diagrammatic- 
ally.  The  miuK'riius  small  armws  indi- 
cate the  steam  dri\ing  the  pistim  ;  and  the 
few  arrows  at  tlie  right  of  the  pislnu  re]i- 
resent  stc'un  leaving  the  c\linder  after 
it  has  dune  i(s  wurk.  This  is  called  I'.r- 
Ihlitxt  steam. 

A  lirief  consideration  will  slmw  (h;it 
the  vahc  must  allow  steam  tn  enler  the 

(6Jtt) 


cylinder  at  only  one  end  at  a  given  time, 
and  that,  \vhile  the  exhaust  steam  is  es- 
cajjing  from  one  end,  that  end  nnist  be 
closed  to  fresh  steam  (called  liz'c  steam), 
else  the  live  steam  will  escape.  Let  us 
see  Imw  this  is  done,  by  considering  the 
second  figure  on  the  blackboard. 

Steam  is  admitted  to  the  pipe  at  the  top 
of  the  cylinder;  and  if  valve  A  is  ojjcn 
and  B  closed,  it  will  enter  the  cvlinder 
and  drive  the  piston  as  shown.  While 
this  is  going  on,  the  vahe  C  must  be 
closed,  \n  prevent  the  entering  steam 
from  escaping.  \'alve  D  must  be  open, 
t(i  alldw  the  steam  used  in  the  previous 
stnik'e  to  escape.  Thus  we  see  that  ./ 
and  D  must  be  open,  and  B  and  C  closed. 
( )n  the  return  stroke  the  valves  must  be 
reversed. 

It  is  (|uite  evident  that  if  these  valves 
are  uperatcd  sint^h  nn  great  speed  can 
be  attained.  To  get  high  speed  and  an- 
tiiniatic  actidU,  these  pipi.s  .and  wah'cs 
are  replaced  by  purls  ami  a  slide  valve. 

The  SHde  Valve 

The  slide  valve  is  box-shaped,  and 
slides  back  and  forlh  on  .a  flat  seat  which 
forms  part  of  the  cylinder.  The  valve 
is  surrounded  l)y  walls  which  form  the 
steam  chest ;  and  the  steam  which  is  ad- 
mitted Ui  and  fills  this  chest  presses  the 
valve  against  the  seat.  Since  the  steam 
fills  the  chest,  it  will  tlow  into  the  cylin- 
der if  :uiy  o[)ening  is  made  in  the  seat  and 
unco\ercd  by  the  sliding  valve. 

The  S(_at  is  llat,  .and  has  long,  rect- 
angular openings  leading  bv  curved 
jiassagcs  (called  perls]  (o  Ihe  ends  of  the 
cxlinder,  as  shown  in  the  third  figure.  .Xs 
the  valve  moves  to  the  right,  it  uncovers 
Ihe   lefl-hand    i>ort  ;  and    the    steam   in- 
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stantly  enters  the  left-hand  end  of  the 
cyHnder,  as  shown  by  the  arrows.  It 
cannot  enter  the  other  end,  for  that  port 
is  covered.  The  central  port  E  (called 
the  exhaust  port)  is  also  closed  to  live 
steam. 

The  valve  is  so  operated — that  is, 
moves  at  such  times  relatively  to  the  pis- 
ton— that  it  commences  to  return  before 
the  piston  reaches  the  end  of  the  stroke : 
and  in  doing  so  opens  the  right-hand  port 
to  live  steam. 

In  order  that  the  steam  may  drive 
the  piston,  the  steam  on  the  other  side 
must  be  got  rid  of.  This  is  accomplished 
by  making  the  valve  hollow,  and  by 
bringing  this  hollow  part  over  the  mid- 


dle port  and  the  port  leading  to  the  end 
from  which  the  steam  is  to  be  exhausted. 
This  action  places  the  cylinder  in  com- 
munication with  a  pipe  (shown  by  the 
small  circle)  leading  to  the  atmosphere, 
and  thus  the  steam  escapes.  By  giving 
the  proper  shape  t:o  the  box-valve  and  the 
ports,  these  last  two  operations  are  car- 
ried on  simultaneously ;  that  is,  steam  is 
being  admitted  to  one  end  at  the  same 
time  that  it  is  flowing  out  of  the  other 
end.  This  is  shown  by  the  arrows  in 
the  sectional  view  on  the  blackboard. 

This  is  in  brief  the  action  of  the 
valve.  To  give  the  valve  the  proper  mo- 
tion, it  is  moved  by  a  rod  attached  to  an 
eccentric  (a  crank)  on  the  shaft. 


The    Latest    Thing    in  Microscopes 

Lenses  and  Attachments  that  Work  with  Invisible  Rays 


By  E.  T.  BREWSTER 


IT  lias  seemed  pretty  evident   for  the 
last  ddzeii  years  tlint  the  niicrnseope 
has  al»iiit  readied  the  limit  of  its 
develo])ment.        Instruments     have 
lu'en  improved  in  form,  made  more  con- 
venient to  use.  and   more   reasonalile  in 
price.     Xevcrthcless.  the  best  and  newest 


JSm. 


Microscope  with  Camfra  Attached. 

Abn\,-  the  lower  pnitof  the  finuie  is  a  jirisin  which  ;icts 

like  a  mirror  and  semis  ttie  ultra-violet  liyiit  from 

the  electric  sp.irl^-;  up  ttuoPKli  the  instriiiiieiit 

in  the  usual  way.      '1  he  camera  nia.v  be 

swiini:  to  one  sicio  and  tiie  artihcial 

e.ve  turned  into  its  idace. 


of  them  do  not  practically  enahle  one  to 
see  objects  very  much  smaller  than  did 
those  of  a  .q-eneration  a.qo.  And  after  all, 
small  objects  is  what  a  microscope  is  for. 

The  reason  for  this  lies  in  the  nature  of 
lit;lit  it.'-elf.  I.i.Ljlit  consists  of  waves  of 
detinite  leiitjth.  Two  liright  points  less 
than  about  half  a  wave-length  apart,  will 
ajipear  as  one,  no  matter  hiiw  thev  are 
looked  at.  Xow  a  wave-length  for  com- 
mon light  is  not  far  from  one  lifty-thou- 
.'iandth  of  an  inch.  ]  lalf  this  distance, 
therefore,  is  the  "limit  of  resolution"  for 
any  microsco])e.  Two  ]ioints  with  less 
than  the  hundred-thousandth  ]3art  of  an 
inch  lietweeii  them  will  seem  to  be  one, 
no  matter  how  much  thev  mav  be  magni- 
fied. The  unaided  (.'xe  can  manage  to 
.see  do\Mi  to  the  1-J50  of  an  inch,  which 
is  about  its  limit  of  resolution,  and  can 
work  conifortalily  on  objects  down  to 
about  1-50.  Practically,  then,  there  is 
little  gain  in  niagnif\ing  much  bevond 
some  J, 000  diameters.  r.e\(diil  this, 
tilings  look  larger  but  more  blurred.  If 
one  looks  at  a  ])agc  of  ty]ie  through  a 
reading  glass,  he  does  not  thereby  in- 
crease the  iuiml)er  of  letters  that  he  sees 
on  the  r'age. 

1  here  is.  nexertheless,  one  possible  line 
of  advance  still  open.  If  the  microscope 
can  lie  made  to  re,sol\-e  objects  down  to 
half  a  wave-length,  something  might  be 
gained  by  using  light  of  shorter  [period. 
This  is  the  method  which  Carl  Zeiss  of 
Jena,  jjrobably  the  foremost  maker  of 
optical  instruments  in  the  worlil,  has 
lately  essayed, 

I  lu're  are.  as  ever\bo(lv  knows  nowa- 
ilays.  a  .great  many  more  kinds  of  light 
in  the  World  tli;m  our  e\ cs  can  see; 
among  these  is  the  so-called  "ultra-violet" 
light,  We  caniiol  see  b\  means  of  it.  but 
we  can  use  it  to  take  photograiihs  :  .-md 
since   the   \\a\e-lenglli   of    some   kinds   is 
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MlCROPHOrOGRAPH  OF  A  SmALL  PORTION  OF   THK    SURFACE 

OF  A  Diatom   {Flcurosigma  ansulatum). 

Taken  with  cadmium  rays  during  an  exposure  of  three 

minutes  with  a  magnification  of  1,800  diameters. 


Same  Object  Magniii>i^  2,5!)0  Diameters  and  Exposep 

Twice  as  Long. 

The  long  dimension  of  the  picture  is  but  half  the 

diameter  of  a  hair  under  the  same  maEnificalion. 


but  half  that  of  the  Hght  by  which  we  do 
see,  they  should  enable  us  to  resolve 
.points  only  one-half  as  far  apart. 

The  first  thing,  of  course,  is  to  get  the 
light.  It  is  well  known  that  various 
metals,  if  sufficiently  heated,  give  char- 
acteristic colors — strontium  salts,  for  ex- 
ample, being  put  in  fireworks  for  red 
lights,  barium  for  green,  etc.  An  easy 
way  to  get  these  colors  is  to  pass  series 
of  electric  sparks,  like  those  in  an  X-ray 
machine,  between  two  metal  points. 
Various  metals  produce  in  this  way  one 
or  more  ultra-violet  colors ;  but  on  the 
whole,  magnesium  and  cadmium  have 
proved  most  suitable.  The  first  is  better 
for  certain  purposes,  the  second  for  cer- 
tain others.  The  rays  from  both  are  so 
nearly  alike  that  the  same  microscope  can 
be  used  for  either. 

It  is,  however,  not  enough  merely  to 
substitute  the  ultra-violet  light  of  cad- 
mium for  common  daylight.  As  blue 
light  will  not  pass  through  red  glass,  so 
this  short-wave  light  will  hardly  pass 
through  glass  of  any  color  or  no  color  at 
all.  Luckily  this  is  not  true  of  quartz. 
Quartz  therefore  replaces  glass  every- 
where in  the  new  insfument.  Even  the 
slide  on  which  the  object  to  be  viewed  is 
mounted,  and  the  thin  cover  slip  which 
is  laid  over  it,  have  to  be  cut  from  rock 
crystal. 

Suppose  now  that  everything  is  set  up 
in  position,  ready  for  use.  The  electric 
battery  is  sending  its  current  through  the 
induction  coil ;  and  this,  in  its  turn,  is 
shooting  its  stream  of  sparks  between  the 
cadmium  electrodes.    The  light  of  these 


sparks  is  collected  by  a  lens,  also  of 
quartz,  and  then  passed  through  two 
quartz  prisms,  to  free  it  from  everything 
except  the  ultra-violet  rays.  If,  now,  one 
looks  into  the  microscope  he  sees — 
nothing  at  ail.  There  is,  however,  an 
image  there,  and  it  can  be  photographed 
in  a  camera.  But  the  human  eye  does  not 
see  ultra-violet  light.  One  cannot  even 
tell  by  means  of  the  eye  alone,  how  to 
focus  the  camera ;  nor,  indeed,  can  he  tell 
whether  the  apparatus  is  working  at  all. 
With  the  microscope,  therefore,  comes  a 
sort  of  artificial  eye  which  can  see  this 
invisible  light. 

This  ultra-violet  eye  is  really  another 
small  microscope  made  to  fit  over  the 
end  of  the  large  one.  In  it,  however,  in 
addition  to  the  usual  lenses,  is  a  plate  of 
uranium  glass.  Now,  glass  colored  a 
sort  of  greenish  yellow  with  uranium, 
has  the  strange  property  of  altering  the 
wave-length    of    the    light    that    goes 


Single  Scale  from  a  Butterfly's  Wing. 
Its  width  is  about  one-third  that  of  a  hair. 
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tlu'  liest  tliat  Iiavc  liccn  made  with  other 
iii>lrumcnls.  TIktc  is.  niorcdvcr,  anuthcr 
\iTy  ccnsidrraljk'  advantatje  which  this 
sort  of  niicrosco])c  lias  over  those  em- 
])lo_vinfj  ordinary  Hsht.  Many  Hving  tis- 
sues and  ]5arts  that  are  so  transparent  bv 
(layhs::ht  as  to  be  invisi1)le,  are  somewhat 
o])aque  to  uUra-vioIet  bijht,  and  tliere- 
fore  appear  very  (hstinctly  amid  their 
trans])arent  surn  mndiiii^s.  It  is  ahiiost 
h'ke  the  (Hiterence  between  writing:  with 
black  ink  on  bhick  paper  and  on  white. 

Tlie    accompanying-    ilkistrations    are 
taken  from  pliotographs  by  Dr.  August 


Living  Veast  Magnihed  I. .TOO  Diameters. 
Photographed  in  .^0  seconds. 

tliroiisrh  it.  .S(i  the  hght  strikes  the  urani- 
um phite  witii  about  one  hunch-eil  thou- 
sand waves  to  the  incii ;  part  nf  it  comes 
out  again  as  ordinary  \isible  hght  with 
waves  twice  as  long.  L'nfortun.ilely,  this 
artificial  eye  is  sn  far  from  ]ierfect  that 
it  serves  (July  to  show  that  things  are 
working  correctly,  and  that  the  oliject 
is  in  focus  ;  only  the  photograjibic  ]ilate 
in  the  camera  exhibits  the  real  power  of 
the  instrument. 

i!y  means  of  this  somewhat  compli- 
cated a|iparatus,  micro])hotograi)hs  are 
madt'.  which,  for  an\'  given  magnifica- 
tion, are   iust  about  twice  as  detailed  as" 


A  Minute  Living  Water  Plant.  Maumhed 

i*OJ    DlAME  lERS 

Phoi..eraphe<l  in  -0  seconds  with  Ihe  ultra-violet  lif^lit  of 
iiiai,'nesiuni.     With  common  liijht  this  plant  is  so  uni- 
formly transparent  that  no  matter  how  much  it  is 
magnified  its  tiner  structure  is  invisible. 


Kohler.  of  the  Zeiss  b'actory.  ami  were 
obtaineil  through  the  kindness  of  Mr. 
.\lbert    !'..    I'orter.  of  (  liicaij-o.   HI. 


Our  Daily  Need 


BOVE    all,   that    1    may   not   be  a  coward  :     That   I  may 

l-'Jky  have  courage  —  courage  to  he  unmoved  by  the  uncertain- 

XVJ      ties     of    life,    and    without     dread    of     los3,    \\hether    of 

friends,  of  health,  or  of  fortune  :     That  I  may  come  with 

a  firm  and  tranquil  mind  to  the  work  of  this  day.  fearing  nothing 

—    ready  to  meet  bravely  failure  or  deprivation.  —  JOHN  BRISBEN 

WALKEK. 


CAWING  lumber  by  hand,  a  method 
*^  common  in  the  pioneer  days  of  many 
countries,  is  still  in  vogue  in  China. 
The  tree  is  felled,  cut  into  proper 
lengths,  and  the  log  squared  all  by  hand. 
The  square  timbers  are  placed  on  a  pile 
of  other  timbers,  with  one  end  protrud- 
ing and  the  other  end  resting  on  the 
ground.  Then  the  Chinese  saw-mill  be- 
gins to  work  in  earnest.  The  power  con- 
sists of  several  Chinamen  equipped  with 
double-handled  hand-saws.  They  com- 
mence on  the  protruding  end  of  the  tim- 
ber, and,  with  one  Chinaman  at  each  han- 
dle, begin  to  rip  the  squared  log  into 
planks  of  the  desired  thickness.  When 
the  protruding  end  is  sawed  to  near  the 


fulcrum  on  which  the  timber  rests,  the 
timber  is  pushed  higher  and  higher  on 
the  pile  until  it  overbalances ;  and  then 
the  sawed  end  is  made  to  rest  on  the 
ground,  and  work  is  begun  on  the  other 
end,  which  is  now  the  protruding  end. 
This  kind  of  saw-mill  exacts  strenuous 
back  work,  but  the  Chinamen  seem  equal 
to  the  task  and  work  twelve  hours  a  day. 
Similar  saw-mills  may  also  be  found  in 
Mexico. 


CS&s'OEao^s'^pIhic  Speed 
IK.©c©5rdl©a=' 

A  UTOMOBILISTS  will  welcome  a 
•**•  new  device  invented  by  J.  H.  Bul- 
lard  and  manufactured  in  Reading,  Pa., 
which  records  simultaneously  speed  and 


A  CHINESE  SAW-MILL. 
In  China,  mcnual  labor  is  so  cheap  that  American-built  saw-mills  are  unable  to  compete  with  this  method  of 

manufacturing  lumber. 
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time,  and  whicli  will  prove  an  cfticienl 
prottetinn  a,i;ainst  unjust  conviction 
based  on  llie  testimony  of  the  stop-watch. 
The  device — which  is  attached  to  the 
drivino--wheel  sprocket— includes  a  ckick- 
work-driven  card  disc,  makini;-  one  com- 


1-iis.L    Cakd  of  Bi  llaki>  SrtED  Kec 


jilete  revolution  every  hour.  On  this  the 
record  is  automatically  punched.  I'rinte.l 
on  the  disc  are  a  nuniher  of  concentric 
circles  dixidin^'  it  into  a  succession  of 
rin,5-like  spaces,  each  one  of  which  rep- 
re.seuts  an  hour;  and  the  "rings"  are  di- 
vided by  radial  lines  into  si.xtv  segments 
each,  rejiresenting  minutes.  \\'itiiin  the 
ninernto^t  circle  are  jirinted  the  figures 
5,  10.  15,  etc.,  representing  the  minutes 
in_  the  hour,  as  on  a  clock-f.ice,  1)\   means 

of  which  the  di.sc  can  be  .set  at  any  time 

say,  for  e.\aiu])le,  at  the  tmie  of' starting 
on  a  run.  As  the  disc  revolves,  a  sta- 
tionary ])erforating  needle  punches  it  at 
inter\-als  of  a  (piaiter-inile.  ever\-  fourth 
punyli  being  heavier  than  the  intervening 
pertoratioiis  and  thus  i-ecordiug  the  coni- 
pletion  of  a  nule.  When  the  disc  com- 
pletes ail  hourly  revolntion,  the  perforat- 
ing needle — which  begins  its  work  on 
the  outer  ring — is  automatically  adjusted 
so  as  to  attack  the  next  inner  riuL;  :  and 
so  oil.  The  miniber  and  position  of  the 
perforations  atTord  a  complete  space  and 
time  record  of  the  nni.  \Mien  stops  are 
made,  the  ci'iniiined  revolution  of  the 
disc  records  the  I'act  in  the  shape  of  noii- 
pertorated  spaces,  which  show  the  length 
of  the  stop. 

It  is  easy  to  see  how  such    a    device 


Could  be  used  to  advantage  on  livery 
rigs,  on  delivery  wagons,  and  even  on  the 
jiroverbially  dilatory  messenger  boy^ 
Ihough  it  would  be  hard  to  "locate  the 
driving-wheel  .sprocket  in  the  ca.se  of  the 
last-mentioned. 


A  Motof  Clipper 

y^  .\T':\V  ap[ilication  of  the  .ga.soline 
engine  is  reported  from  I'rancc — 
namely,  in  the  clipping  of  dogs  and 
sheep.  The  engine  is  mounted  on  a 
hand-cart  similar  to  the  popcorn  vender's 
gig  commonly  seen  in  our  streets;  and 
the  clipiiing  knives  are  borne  on  the  end 
of  a  flexible  shaft  much  the  same  as  that 
used  by  dentists  for  operating  their  re- 
volving boring  tools  and  polishers,  this 
shaft  being  a  continuation  of  the  axle  of 
the  lly  wheel,  which  is  belt-connected  to 
a  small  wheel  on  the  end  of  the  crank- 
shalt  of  the  engine.  The  animal  to  be 
clipped  is  held  on  the  knees  of  one  per- 
-son,  while  another  .guides  the  clippers. 


jUSS^' 


T^HE.SK  guns  and  pistols  appear  to  be 
of  the  ordin.ary  pattern,  and  in  fact 
they  are;  but  every  one  of  the  firearms 
was  acturiUy  m:ide  by  a  man  wdio  has 
the  use  of  onl\  om-  arm  ami  liaml.  F.veii 
the  barrels  of  some  of  the  weapons  were 


One-IIanded  Gv'nmaker. 


SCIENCE   AND   INVENTION 


637 


bored  and  finished  by  him  from  steel 
castings.  He  finished  all  of  the  stocks 
and  handles,  and  fitted  every  gun  and 
pistol  with  the  locks,  triggers,  and  other 


Guns  Made  by  the  Onk  Handi  d  "Man  with  the  Hoe." 

necessary  parts.  JMr.  John  De  Baun  of 
the  town  of  Tallman,  New  York,  is  pos- 
sibly the  most  expert  gunsmith  in  the 
world  considering  the  fact  that  he  has 
only  one  hand  available  for  the  work. 
Two  of  the  firearms  he  has  made  are 
curiosities,  the  barrel  of  one  consisting 
of  a  piece  of  gas  pipe,  while  the  other 
has  a  barrel  made  of  copper  tubing.  He 
uses  both  of  these  barrels  for  shooting 
wild  fowl,  and  they  are  so  light  that  he 
can  support  and  discharge  them  with 
onlv  one  arm. 


[Iiaes'gil  Iiradtjjistry  ©f 


"TTHE  recent  remarkable  development  of 
*  Japan  has  been  accompanied  by  a 
corresponding  advance  in  its  mineral  in- 
dustry. Mining  has  been  carried  on  for  a 
long  time  in  Japan;  and  tliat  the  old 
Japan  —  the  artistic  and  picturesque 
Japan — was  conversant  with  work  in 
mines,  is  shown  by  a  painting  of  the  cel- 
ebrated Hiroshigue.  It  was  but  yester- 
day, however,  that  Japan  aspired  to  be- 
come the  England  of  the  Far  East,  and 
supply  China  with  coal,  iron,  steel,  and 
copper.  Of  the  minerals  thus  far  ex- 
ploited in  Japan,  copper  is  the  only  one 


that  has  been  produced  in  considerable 
quantities.  The  greater  portion  of  them 
are  found  in  complex  veins,  mostly  in 
volcanic  rocks  of  Tertiary  origin,  in 
which  are  found  sulphur,  iron,  copper, 
argentiferous  lead,  etc.,  while  it  is 
probable  that  certain  copper  deposits  are 
of  still  earlier  formation. 

Copper  mining  is  one  of  the  oldest  in- 
dustries of  the  empire ;  and  this  product, 
combined  with  the  tin  of  Malacca,  has 
made  possible  the  formation  of  those  ex- 
quisite bronzes  that  are  the  admiration 
of  the  world.  In  1892  the  output  was 
about  20,000  tons,  which  rose  to  more 
than  30,000  tons  in  1902. 

Next  to  copper,  the  other  metallic 
products  of  importance  are  silver,  gold, 
antimony,  lead,  tin  ;  and  then,  as  mineral 
substances,  come  sulphur  and  petroleum. 

The  question  of  coal  and  iron,  how- 
ever, has  an  importance  in  the  future  de- 
velopment of  Japan,  beyond  all  the 
others.  A  country  which  aspires  to  an 
economic  and  industrial  preponderance  in 
the  Far  East  must  be  possessed  of  a  met- 
allurgy of  its  own,  which  Japan  has  at- 


WoRKiNG  A  Mine  in  Japan. 
From  an  old  Japanese  painting. 
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tempted  to  create  dc  novo.  But,  up  to 
the  j)resent  time,  it  does  not  seem  that  the 
results  have  justified  the  expense,  and 
Europe  and  America  still  continue  to  fur- 
nish the  pig  iron  and  steel,  though  Jap- 
anese coal  is  already  beginning  tn  iilay 
a  prominent  role,  which  is  a  matter  of 
especial  interest  in  connection  with  the 
mines  of  Tonquin. 

In  1892  the  co;d  iiroduction  of  Ja]ian 
was  3  million  tons  ;  in  iSi;7  it  was  5  mil- 
lion ;  and  in  Iy02  it  was  9.5  million,  of 


Gathering  and  Shipping  Ball  Clav. 

which  6.5  million  were  used  in  Japan, 
and  3  million  exported  to  N'ladivostok, 
Singajiore,  China,  and  Hong-Kong,  3 
million  being  imported  to  t,:.ke  its  jilace. 
So  tiiat  the  home  consumption,  notwitli- 
standing  the  tremendous  development  of 
the  country,  does  not  yet  much  exceed  g 
million  tons. 

Coal  is  not  \\  anting  in  Japan ;  and  the 
mines  of  Ilokkaido  and  Kinsiu  can  fin-- 
nish  enormous  quantities  of  bilinninous 
coal  that  is  rich  in  volatile  matter — too 
rich,  in  fact,  for  an  economical  produc- 
tion of  steam,  but  capable  of  being  used 
for  both  steam  and  gas.  The  price  ranges 
from  $3  to  $5  a  ton. 

The  rajMd  development  of  the  mercan- 
tile marine  would  seem  to  indicate  that 


coal  and  iron  could  readily  be  concen- 
trated at  one  point  for  metallurgical  pur- 
]Hises  :  but  in  spite  of  the  most  strenuous 
efforts  on  the  part  of  the  Government, 
the  question  of  iron  supply  does  not  yet 
seem  to  be  srreativ  advanced. 


STILL  another  submarine  cable  was 
recently  lai<l  across  the  Atlantic, 
being  the  fifth  put  into  operation  be- 
tween Canso,  Nova  Scotia,  and  Water- 
ville,  Ireland.  The  last  splice  was  made, 
and  the  two  shores  connected,  on  October 
'1.  1905,  at  a  point  187  miles  off  the  Irish 
coast.  The  Commercial  Cable  Com- 
pany, who  put  down  this  cable,  encoun- 
tered the  usual  vicissitudes  incidental  to 
such  work,-  ranging  from  the  striking  of 
a  sunken  rock  to  the  encountering  of  a 
hurricane  in  niid-ocean.  The  cable  is 
laid,  in  places,  at  a  depth  of  three  miles. 
The  deep-sea  sections  of  all  submarine 
cables  are  of  nnich  lighter  construction 
than  the  shore  ends,  causing  a  dift'erence 
in  cost  ranging  from  $1,000  to  $6,000  a 
mile.  There  were  used  in  the  construc- 
tion of  this  cable  nearly  1,500.000  pounds 
of  copper,  nearly  800.000  lbs.  of  gutta- 
percha, and  1,500,000  pounds  of  brass 
tape,  jute  >'arn.  iron  wire,  and  preserva- 
tive compound. 


rXGLISH  pulilications  are  much 
'-^  alarmed  over  the  efforts  of  an  alleged 
American  trust  to  acquire  control  of  the 
English  ball  clay  which  is  used  in  the 
manufacture  of  porcelain.  This  is  the 
l)asis  of  one  of  the  most  extensive  and 
renumerative  industries  in  Europe.  The 
American  syndicate,  it  is  charged,  de- 
sires possession  of  the  English  business 
that  it  may  get  an  absolute  monopoly  in 
tlie  porcelain  trade.  The  peculiar  ball 
clay  is  found  only  in  South  Devon,  be- 
tween Cluidleigh  and  Yewton  Abbot.  It 
is  exca\-ated  with  picks,  worked  into  balls 
of  from  ten  to  twelve  inches'  diameter, 
and  then  sent  to  the  ])otteries  throughout 
the  world.  The  method  of  digging  and 
hauling  the  clay  is  shown  in  the  illustra- 
tion. 


"Dogless  Sleds*'  for  the  Frozen  Nortti 

Ne'W  Machine  Designed  to  Supplant  Dogs,  Reindeer,  and  Ice-Boats  in  Semi- 
Arctic   Lands 


By  R.UTLEDGE  RUTHERFORD 

Staff  Correspondent,  The  Technical  World   Magazine 


A 


LL  aboard  the  "Pneumoslito"  for 
the  Northwest,  Alaska,  and  the 
Klondike ! 


"Don't    kno\ 


/hat 


a     pneu- 


moslito" is?  W'hy,  it's  an  "Aero-car." 
And  if  you  don't  know  what  an  aero-car 
is,  its  inventor  will  explain  to  you  that  it 
is  a  contrivance  driven  by  an  "aero-pin- 
ion," and  that  an  aero-pinion  is  a 
mechanism  that  "devours  its  passage 
through  the  air." 

The  pneumoslito  might  be  called  an 
"ice-automobile,"  and  the  aero-pinion  the 
revolving  wheel  that  propels  it.  The 
wheels  are  turned  by  a  small  motor ;  and 
the  gulps  it  takes  in  the  atmosphere  by 
means  of  its  winding,  twisting,  spiral 
blades,  push  it  along  on  the  same  princi- 
ple that  an  auger  or  a  screw  when  turned 
operates  on  when  pushing  its  way  into  the 
wood.  The  aero-pinion,  however,  re- 
volves with  remarkable  rapidity,  and  in 


The  aero-car  is  something  of  a  me- 
chanical dog  sled,  or  a  "dogless  sleigh," 
and  is  expected  to  be  to  the  frozen  parts 
of  the  world  what  the  automobile  is  to 
temperate  regions.  It  may  mean  the  dis- 
carding of  the  sled-pulling  dog  and  the 


Akro-pinion  Attached  to  Automobile  Frame  for 
Land  Traffic. 


Aeko-pinion  Attached  to  Automobile  Frame  for 
Traffic  on  Ice, 


consequence  propels  the  venicle  with  con- 
siderable speed,  especially  when  it  is  on 
the  ice.  A  queer  fact  about  the  apparatus 
is  that  it  will  go  faster  against  the  wind 
than  with  it. 


remdeer  as  beasts  of  burden,  ana  may 
make  traffic  in  the  far  north  much  more 
speedy  and  secure  than  ever  before. 

Traffic  on  the  ice  was  the  primary  ob- 
ject for  which  the  aero-pinion  and  pneu- 
moslito were  designed  ;  but  the  strange 
power  the  device  has  displayed  has  led  its 
inventor  to  anticipate  a  wider  field  for  it, 
including  traffic  on  land  and  water  and 
even  the  navigating  of  the  air. 

Combination  Airship  and  Auto 

In  fact,  if  the  enthusiastic  inventor's 
claims  are  borne  out,  this  wonderful  de- 
vice may  soon  become  a  combination  au- 
tomobile, ice-sled,  motor  boat,  and  air- 
ship, all  in  one.  From  his  statem.ents  it 
might  be  inferred  that  the  aero-pinion  is 
an  appliance  designed  to  make  traffic  pos- 
sible without  interrujJtion  by  ordinary  ob- 
stacles, such  as  earth,    air,    and  water 
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alford.  For  instance,  sucli  a  niacliine  as 
an  antoniobile,  equipped  willi  an  aem- 
liiniiiii.  niiglit  start  out  for  a  cruss-coun- 
try  trii>  in  the  Aiiddle  West.  If  the 
eiianfleur,  in  the  course  of  his  journey, 
should  encounter  Lake  Aliciiioau  and  find 
it  to  he  partially  covered  witli  ice,  he 
Would  merely  h.ave  to  attach  bio-  ice- 
skates  to  the  tires,  and  his  machine — 
now  (r.insformed  into  a  pneunioslito — 
Would  yo  on  faster  ihan  ever. 

Transformed  into  a  Motor  Boat 

Then,  if  the  ice  should  cud  ami  the 
operator  should  tind  a  vast  e.\|)anse  of 
water  aiiead  of  him,  must  he  turn  back? 
"Xo!  Xot  for  an  instant."  is  what  the 
manufacturer  of  this  versatile  machine 
Would  say.  'Jdie  (^i)erator  woiUd  merelv 
unlock  the  wheels  and  att.ich  a  simple 
propeller,  whereupon  the  machine — now 
a  motor  boat — would  continue  its  proi;- 
ress  uninterruptedly.  Now,  su]>posin^ 
such  a  trip  were  taken  in  ocean  waters, 
and  supposint,'  the  passen.gers  should 
brill!.;-  their  machine  tii  the  ice  a,L;aiii,  and. 
after  Iiaviuq-  again  transfi  irme<l  it  into  a 
pneunioslito  or  ice-autoniobile,  the\- 
should  come  across  a  threatenino-  iceberg, 
then  do  you  think  they  would  attempt  to 


feet  in  si.xieen  seconds,  am!  the  occupants 
might,  just  for  a  change,  continue  their 
jounie\-  thnjugh  the  air,  guiding  the  ma- 
chine in  any  direction,  until  tliev  wished 
to  alight  to  eartli,  air,  (ir  water  agaui. 

Claims  against  Accomplishment 

These  are  the  things  that  are  claimed 
for  the  boat.     WdKit  it  will  actuallv  do,  is 


J.  Bruce  McDuff. 
Inventor  of  the  Pneiimoslito, 


■■rNilMOSLITo"    OR    "DuCLKSS    SLED  "    IN    MOTION. 

;;ii  around  the  iceberg?'  "No!"  the  in- 
ventor would  say.  "not  if  the  machine  is 
one  oi  ihc  new  combination  aero-car- 
airsliip  models,  or  is  supplied  wdth  the 
proper  llying  a|iparatus.  The  operator 
wciuld  merely  reseat  the  passengers,  turn 
on  the  30-horse-power  motor  to  a  20- 
horse-power  force,  when  the  elevating 
and  i)roi)elling  aerojjlanes  would  lift  the 
car  gracefully   into  the  air  a   thousand 


probably  different.  It  has  demonstrated 
its  conduct  on  the  ice.  and  there  its  pro- 
(lelling  powers  will  tl.iubtless  inove  most 
successful.  That  the  macliine  will  read- 
il\'  sail  against  the  wind  makes  it  sujiericjr 
to  the  ice-boat,  the  only  vehicle  heretofore 
showing  great  speed  over  ice.  The  ice- 
boat, being  propelled  by  sails,  is  at  the 
caprice  of  any  wind  that  blows,  and  is  in- 
capable of  extensive  use  for  definite  com- 
mercial purposes  as  a  transport.  Tlie 
aero-car.  on  the  otiier  hand,  has  demon- 
strated that  it  can  be  guided  with  pre- 
cision at  nearly  any  rate  of  speed  desired. 
It  is  seemingly  under  easy  cont-ol  of  the 
operator,  who  can  turn  it  about  at  will, 
sail  it  in  any  direction  independenth'  of 
the  wind,  and  stoj)  its  progress  almost 
instantly. 

Mr.  McDuft  Sees  Visions 

Bruce  McDutt,  of  I'.rooklvn,  X.  Y.,  in- 
ventor of  the  odd  contrivance,  savs : 

"Because  nf  its  superiority  in  conifurt.  cdu- 
vcuicnce.  and  (lispatcb,  the  car.  I  bcHeve.  vvill 
revolutionize   the  entire   traflic   of   the   Nortli- 
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It  should  increase  the  average  rate  of  travel 
from  four  to  fifty  miles  an  hour.  With  simi- 
lar and  equal  power,  it  is  superior  to  the  au- 
tomobile in  speed,  is  more  easily  controlled,  is 
safer,  and  is  better  adapted  to  the  require- 
ments of  travel  over  varied  surfaces.  It  has 
less  machinery,  weight,  and  friction,  and  its 
wheels  run  freely  and  independently,  dispens- 
ing" with  differential  gear,  water,  water-jacket, 
tanks,  pipes,  radiator,  and  pump.  The  power 
diverted  by  the  automobile  pump  is  here  used 
for  propulsion.  The  grip  of  the  machine  being 
on  the  elastic  air,  the  grip  of  the  broad  tire  on 
the  road  is  not  needed  as  a  fulcrum  on  which 
to  turn  the  wheels.  The  car  is  furnished  with 
runners  attached  to  the  axles  and  knuckle- 
joints,  which  are  quickly  adjusted  to  take  the 
place  of  the  wheels  over  the  frozen  surface ; 
or  it  is  equipped  with  loose  skates  and  wheel 
chucks,  and,  when  provided  with  an  adjustable 
hull  on  which  it  may  be  sailed  over  water,  it 
is  amphibious,  and  is  fit  for  ice  as  well. 

"A  car  for  navigation  of  the  air,  furnished 
with  a  10  by  15-foot  elevating  and  52  by  10- 
inch  propelling  aero-pinions,  together  with 
frame,  shafting,  motor,  etc.,  weighing  1,056 
pounds,  can  be  elevated  vertically  through  the 
air  1,000  feet  in  16  minutes,  and  maintained  at 
such  altitude  or  propelled  in  any  direction  de- 
sired without  kite,  balloon,  wing,  aeroplane, 
rudder,  or  any  other  contrivance,  by  the  use 
of  a  20-horse-power  or  a  30-horse-power  gaso- 
line motor." 

One  Pneumoslito  Already  Built 

The  aero-car  is  iiropelled  by  one  or 
more      horizontally      revolving      wheels 


driven  by  motors.  Tlie  pneumo'slito, 
shown  in  the  accompanying  illustration, 
is  4  feet  by  12  feet  in  size,  with  a  single 
propeller  4  feet  in  diameter  with  8-feet 
pitch,  driven  by  a  2^-horse-power 
motor  at  a  four  mintite  speed  and  making 
500  revolutions  per  minute.  It  is  the 
first  machine  of  the  kind  ever  built. 

The  enlarged  peak  allows  a  broad  core 
of  air  to  be  contintiously  drawn  in  by  the 
screw  rotary  and  forward  movements, 
this  air  being  compressed  through  the 
waist  band  and  forced  against  the  points 
of  greatest  leverage  on  the  blades.  Ex- 
actly the  same  volume  of  air  emerges 
from  the  rear  as  enters  at  the  front  of  the 
machine.  By  varying  the  flare  of  the 
peak  and  taper  of  the  hub  case,  the  dis- 
charge current  can  be  regulated  to  any 
compass  or  direction  for  such  purposes 
as  cooling  motors. 

Twin  aero-pinions,  each  running  at  the 
same  number  of  revolutions  per  minute, 
by  doubling  the  area  of  resistance,  dimin- 
ish the  slip  and  increase  the  speed.  For 
propelling  vehicles  of  various  dimensions 
and  forms,  the  number  of  aeroplanes, 
their  size,  and  the  pitch  of  the  blades,  can 
be  modified  according  to  the  intended 
purposes. 


There  Was  an  Old  Soldier 


'Longshore  Rhyme 


^T^^^HERE  was  an  old  soldier  and  he  Kad  a  wooden  leg; 

^  No  tobakky  could  he  borrer  nor  tobakky  could  he  beg. 

There  was  an  old  sailor  as  cunnin'  as  a  fox  ; 
He  always  had  tobakky  in  his  old  tobakky  box.^ 


Said  the  first  old  cod — "Will  you  gim  me  a  chew?" 

Said  the  second  old  cod  —  "ITl  be  dinged  if  I  do! 

Save  up  your  money,  be  as  cunnin*  as  a  fox. 

And  you'll  always  have  tobakky  in  your  old  tobakky  box." 


Mail  at  Your  Office  Desk 

Automatic  Device  for  Delivering  Letters  to  All  Tenants  in  Skyscrapers  and 

Apartment  Buildings 


By  EUGENE  S.  BISBEE 


NO  loncfcr  iiccil  n  '\'^7.cn  r>ri(l!:;\ts 
ami  Elsies  gn  clattcrins:;'  down  the 
stairs  nf  a  flat  huililiiij^  in  answer 
to  the  warnint,'  rinjj  or  whistle 
of  'the  earl}'  morninii"  postman.  Xo  lonijer 
nieil  a  letter-earrier  S|n'nil  all  his  time 
(listrilnitinL;-  mail  from  ofiiee  to  office  on 
the  nniltitnilinoiis  floors  of  a  great  skv- 
seraper. 

Airs.  Yolla  C"on<lory  of  New  York  has 
made  these  things  inmecessarv. 

(-)pen  a  little  reeejHaele  set  into  the 
wall  o|  the  parlor  oi  your  apartment  on 
the  tenth  or  twrltth  floor,  an<l  there  vou 
will    lind    the    iiioining   mail.       Put    \onr 


Mail  Chi-te  Fitted  with  Self-Deluering  Device. 

hand  into  a  similar  lio\  at  the  side  ijf  \onr 
de^k  on  the  t\\ent\ -lirst  floor  c.if  a  down- 
town (ifliee  hm'lding.  and  take  out  the 
letters  left  on  the  last  deliviTV. 


Invented  to  Save  Trouble 

Airs.  Condory,  the  inventor  and  pat- 
entee, is  a  wealthy  widow  living  in  one 
of  the  fashionahle  apartment  houses  on 
the  south  side  of  Central  Park:  and  it 
was  iiut  of  her  trouhles  with  her  mail 
that  the  invention  had  its  hirth.  She  re- 
lateil  to  the  postoftice  officials  in  Wash- 
ington how  she  used  to  get  mail  that  did 
not  belong  to  her,  and  that  her  own  mail 
often  went  to  others,  liesides,  there  was 
the  trouljlc  of  sending  a  servant  to  the 
gromul  floor  every  time  the  letter-carrier 
rang  the  hell,  and  extra  trips  were  neces- 
sary for  various  reasons.  Altogether, 
Airs.  L  ondory  considered  it  a  nuisance 
that  some  brainy  inventor  ought  to  abate. 
Put  no  such  genius  came  to  her  rescue, 
so  she  went  to  her  own.  Being  of  an 
inventive  turn  of  mind,  as  well  as  a  \er\- 
practical  and  determined  woman,  she  set 
ahoiu  ecinsidering  the  means  to  eircinn- 
vent  the  nuisance  which  was  daih  grow- 
ing more  serious. 

Now  Installed  in  New  York 

hinally  success  crowned  her  eft'orts. 
and  she  gave  to  the  wurld  the  mail- 
delivering  device  hearing  her  name.  The 
machine  is  in  working  operation  at  48(1 
Broadway,  Xew  'Sork  (_it\,  and  is  also 
installed  in  the  new  twelve-story  build- 
ing at  numl)ers  715  to  yj^  Broadwav. 
.\t  the  last-named  place,  it  has  all  the 
a<lvanta,ges  of  height  and  diversity  of 
delivery,  for  in  the  building  there  are 
Inmdreds  of  tenants  who  <leiiend  upon  it 
for  the  promi)t  delivery  of  their  mail. 

The  Postntaster-Cieneral  has  ap]iointed 
a  commission  to  examine  the  device  and 
make  an  official  report  oti  its  practicabil- 
ity. V\K)u  the  outcome  of  their  inspec- 
tion anti  rejiort,  will  depend  its  installa- 
tion as  a  part  of  the  machinerv  of  the 
United  States  Postal  Service.    The  com- 
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missioners  have  made  several  trips  to 
New  York  in  the  work  of  inspection,  and 
their  final  report  is  expected  at  an  early 
date.  The  personnel  of  the  commission 
is  E.  H.  Thorpe,  of  the  Postoffice  Depart- 
ment :  James  E.  Bell,  Superintendent  of 
Delivery  for  the  City  of  Washington ; 
and  George  M.  Sutton,  Postoffice  In- 
spector, stationed  at  New  York. 

How  the  Invention  Works 

Simply  described,  the  invention  is  an 
elevator  operated  by  electricity,  and  hav- 
ing compartments  equal  in  number  to 
the  rooms  or  apartments  in  the  building 
in  which  it  is  installed.  These  compart- 
ments are  labeled  with  the  name  of  the 
corresponding  apartment,  and  into  them 
the  letter-carrier  drops  the  mail.  When 
all  the  compartments  for  which  there  is 
mail  have  been  filled,  the  carrier  presses 
a  button  and  the  machine  ascends.  At 
each  floor  it  pauses  for  a  fraction  of  a 
second,  opens  the  doors  of  all  the  mail 
boxes  on  that  floor,  and  dumps  into  them 
whatever  mail  there  may  be  in  the  cor- 
responding compartment,  closes  the 
doors,  and  proceeds  on  its  journey. 

A  series  of  ratchets  and  gears  does 
the  work  of  opening  and  closing  the 
doors,  dumping  the  mail,  and  setting  the 
receptacles  fcr  the  continuation  of  the 
journey.  The  boxes  cannot  be  opened 
on  the  hall  side,  save  with  the  key  in  the 
possession  of  the  occupant  of  the  apart- 
ment ;  and  the  doors  on  the  inside  are 
inclosed  within  the  shaft  of  the  mail 
elevator. 

Automatically  Sent  Back 

Wlien  the  elevator  reaches  the  top  of 
the  building,  it  strikes  a  lever  which  re- 
verses its  action,  whereupon  it  descends 
to  the  ground  floor  for  more  mail. 
Whether  or  not  it  has  any  mail  for  any 
particular  box,  it  will  open  it  just  the 
same,  go  through  the  process  of  dumping 
its  contents,  close  the  box,  and  proceed  on 
its  way. 

The  pause  at  each  floor  is  infinitesimal, 
and  the  action  of  the  machine  practically 


Corner  of  Living  Room.  Showing  Mail  Box  Connect- 
ing WITH  Automatic  Delivering  Device. 


perfect.  The  method  of  opening  the 
boxes  is  very  much  after  that  of  the  Mer- 
genthaler  linotype  machine  in  returning 
its  matrices  to  their  proper  places  after 
they  have  been  used  to  mould  the  type. 
A  system  of  keys  similar  to  those  used 
in  the  familiar  Yale  lock,  is  the  secret  of 
this  part  of  the  work ;  yet  so  carefully 
did  Mrs.  Condory  consider  her  plans 
that  she  has  not  infringed  on  any  other 
patent,  and  the  letters  from  the  Patent 
Office  have  been  granted  her.  The  mail 
compartment  belonging  to  any  particular 
apartment  will  not  open  any  other  box 
than  the  one  intended  :  and  perfect  deliv- 
ery of  mail  is  assured. 

The  special  advantages  of  the  device 
are  the  saving  of  domestic  labor,  more 
rapid  and  prompt  delivery,  the  saving  of 
the  time  and  strength  of  the  postman, 
and  the  saving  of  money  to  the  Govern- 
ment by  eliminating  the  necessity  of  so 
many  carriers. 
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READY  MONEY  FOR  60c, 

111    ritsU;;e    or    Mtiney  i 

Order  w,-  will  s.rn.l  vou  "< 

one     o(     o..r     Dark 

Mftroon,  c-tl'  tiiii'-lK'd 

ki[>,    sriumthc'it    ItMthet 

Comblnatjon  Coin 

and       Currency 

Cnses     iM.i.!.-         Bill  si.'-K  oris  m ',  >;,  ■  . 

Fold    and    Coin    Purse,    two    (n    or\e,     Kei.iik    for    $i  oo 

HIP  POCKET  BILL  FOLD 
an  1  CARD  CASE 

niaiie  n(  Seal  Gram  C^owhnie;  four  puckets  (oi 
Card5,  Tickets,  etc  ;  one  for  Bills,  Retail 
ioi  $i.oo.      Sent  for  doc    in  zc.  stamp!; 
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CARD  CASES 

'.Size  closed  4  -^  \  i '«  in.  i 

made     ol     Black     Seal 

Grain     Cowhi.li'      with 

English     Calf      lining. 

four  pockets,  one  gusset  ""'  '■'""f^ET  BILL  AM.  >  m.[.  l  ,^:._orEN 

pocket      Retails  lor  $r..>5.  f or  6oc.    Your  money  refunded  if  not  satisfied. 

Your  name  in  one  line  with  gold  leaf  on  either  of  the  above  I  ;c. 
extra,  two  lines  Jjc.  e\tra. 

Special  offer.  AM  three  of  the  above  with  the  same  or  different 
nanic'i  on  ihem  li>r  $2.00.  This  offer  open  to  everylxidy  to  advertise 
our  I'ljsiiR-ss  and  goivii. 

Mail  order  cjlalogne  sent  upon  request  showini;  many  articles  not 
sold  elsewhere 

F.  L.  SHAFER  CO. 

161   Market  St. Chicago,  U.S.A. 

WE  MAKE  HIGH  CKADE  SPECIALTIES  '7m  ADVERTISER 

Two-cent  p'^'^I.ttje  wilt  brinR  our  Catalogut- u(  Sfif-ct.iltics.  illustrated 
with  hfilf-tone  mts  <lirect  ftotii  the  i;oods. 


W  GDSl6r    For  18  cents 

51.000  Words  a.rvd  Definitions 
A  WONDERFUL   OFFER 

Besides  being  a  complete  and  accurate  Dictidn.ity 
tills  Volume  contains  weights  and  measures,  siicll- 
iiie,  punctuation,  use  of  capitals,  value  of  coins, 
liolidays,  parliamentary  law,  postal  information, 
pMHilalion.  etc.  Send  for  this  wonderful  bargain 
tM,l  IV  IS  cts.  Ir\  stamps  will  bring  this  I'lc- 
liMiiary  to  yuu. 

C.  Wm.  Wurster  Dept.  304  Ithaca,  N.  Y. 


EYE    BENDERS 


We  make  hnmf  power  benders 
for  forniinjT  eyes  from  stock 
I'i  inch  thick  and  under. 
Any  size  eye  7  inches  outside 
diameter  and  under. 

WALLACE  SUPPLY  CO. 

;ni:t  (i;ir.i.ii  riiy  Uh'>i,      riiifiiL-".  IM. 


SECOND-HAND 
MOTORSdyA^mos 

We  carry  a  stock  of  700  Machines. 

All  finished  like  new  and  fully  guaran- 
teed. Low  prices  and  immediate  delivery. 
Guarantee  Electric  Co.,  Chicago 
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A  Noteworthy  Address 

'\\k.  Ki:.mi'Sti;k  I',.  Millkr  delivered 
the  aildress  of  tlie  i veiling-  at  the  Clii- 
catjo  iiieetiny  (if  the  Amerieaii  Institute 
of  J'llectrical  Eiiijinccrs,  Tuesilay  eveniiiL;", 
Xovemher  14,  iyo5,  in  the  rooms  of  the 
W  estern   Society  of  l'ji,c;ineer.s. 

The  title  of  the  talk  was  given  as  "Mre- 
i\larni  'i"elegra[)h  Sy.stcni.s  in  Great 
cities."  As  a  ])reface  to  the  address.  Air. 
Miller  hunioniuslv  remarked  that  the 
title  of  the  talk  had  heen  furnished  hy 
the  executive  cnmmittee  without  consult- 
ing- him,  and  he  wmiM  therefore  tr\-  to 
make  the  suhject  matter  fit  the  title  as 
well  a.s  possible.  As  a  matter  of  fact, 
the  address  dealt  almost  entirely  with  the 
tue-alarm  teleL;rapii  s\stem  in  Xew  York. 
and  was  illu^lrated  with  lantern  slides, 
shiiwiuL;'  conditions  there. 

Air.  -Miller  spent  the  ,c:reater  ]iart  of 
last  sunnner  in  makinj;  an  investig-ation 
I  if  this  tire-alarm  system,  liaving  heen 
engaged  as  consulting  expert  to  report 
u]inn  it  and  to  recommend  any  necessary 
changes  fur  its  inipri  ivement.  The  con- 
ditiiin  (if  the  ei|nipnient,  however,  was  so 
]iii(ir  that  Air.  Aliller  was  obliged  to  rec- 
nmmend  its  complete  ahandonment  and 
the  installation  of  an  entirely  new  system. 


Colorado  Single-Phase  Railway 

l)fRiX(;  the  past  fewmonths  announce- 
ments have  aiipeared  in  the  technical 
])ress  stating  that  the  ]n-esent  year  is  the 
beginning  of  a  new  era  in  transpurtation. 
The  single-])hase  alternating-current  sys- 
tem, it  is  stated,  was  first  put  into  regular 
service  in  the  city  of  Rushville,  Indiana, 
on  the  30tli  of  December  1904,  and  two 
or  three  other  lines  oi^erating  i  :i  the  same 
system  have  been  n])ened  sinc'   that  time. 

It  seems  strange  th;.  the  technical 
jiress  is  ignorant  nf  the  fact  tlu,  the 
single-])hase  system  has  been  in  operation 
fur  a  number  of  years  on  a  sulmrban 
line  in  Denver:  in  fact  it  has  been  in  o]i- 
eratinn  si  1  long  that  no  one  remembers 
just  when  the  cars  of  this  sxstem  were 
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A  Prosperous  New  Year 

will  surely  come  to  those  who  practice  the  strictest  economy  in  running  power  plants. 


A.   S.   C.     STUDENTS 

particularly,  should  be  familiar  with  all 
appliances  for  reducing  expense  in  the 
boiler  and  engine  rooms,  giving  particular 
attention  to  the 

American  Thompson 
Improved  Indicator 

with    the 
Ne-w      Improved     Detent     Motion 


American  Combined  Pressure 
and  Recording  Gauge 


American  Special  Pop  Safety 
Valve 


C  These  instruments  are  unequalled  in  workmanship,  accuracy  or  durability.      It  will  pay 
you  to  become  more  familiar  with  them.  C.  Ask  us  to  send  descriptive  matter. 

<I,  When  writing  be  sure  to  mention  The  Technical  World. 


American  Steam  Gauge  &  Valve  Mfg.  Company 


2  1 4  Ccimden  Street, 


BOSTON.  MASS. 
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HAVE    YOU   WORN   THEM? 


^.>t  colhilnirl"— ii..t  •■piiinT  cnllnrs."  but  ma.ie  of 
lino  olnili.  ex.ictly  ri'somljle  f.isliio.iable  IIil-u  ..,„,d, 
anil  cost  of  dtvilerB,  for  box  of  feu,  25o.  (2' ,  ils.  ea.h )' 

\^     ^l^,S  "  'NC     OR     IRONING 

\u„.i,  s,,,!,.,!^  <i,M.;,nl      By  mail,   ro  collars  or  5 
pairs  of  cuffs,  for  30c.      Siimi.Iecollar  or  pair  of 
cuirufordf.  lu  U.t..  stamps.    Give  slzo  nml  stjle. 
REVERSIBLE  COLLAR  CO..  Dept.  W..  BOSTON.  MASS. 


^Cyclopedia 

Drawing 

n  appropnale  Christmas  present 
lor  anyone  interested  in  this  fasci- 
natini;  subjett. 

New,  Enlarged   Edition 

TWO  VOLUMES 
Bound  in  Half  Morocco.  1200  paces 
'^ix.e  NX  10  ins.),    fully  indexeil.    13)6 
illustrations,  plates,  engravings.  ct( 

FREE 


f"i   V- 


Both  books  sent  on  five  days'  ap- 
I'loval,  express  prepaid.  If  satisfac- 
tory .send  $1  and  $1  per  month  for  si'c 
months.  Otherwise  notifyusand  we'll 
tratisfir  the  hooks  absolutely  free 

fash  with  order.  tC.M.  Money  re- 
lundod  if  not  satisfactory. 

Brief  List  of  Subjects  : 

Free  Ilaiiii  lirawliii,' 
l\li-cliaiil.-jil  l>ra\ihi^r 
Sha.li-s  ami  Slia.lons 
KiaiiliTUu;  In  Pel    loiil  Ink 
rerspcctlve  I)rawliii<: 
y^rl■lllt,■ctllral  lirnwln^. 
HiMiiliTlnn  In  Wash  and  Ciilnr 
Walir  Color  iriiits  for  liraftsmiMi 
Wi.rklnj,'  hrawliius 
Muililiie  licslK'n 
•Sheet  Uletal  I'attern  Praftlii^ 
Tinsmltlili,,- 


I  I 


al  lY.. Mi- 


ll^ In  Mciistniitl.iii 

American  School  of  Correspondence 

CHICAGO,  ILL. 

■^^^^B  Itli-nliiin  I'l-i-liniriii  »„r|il  , 


PERSONAL  AND  MlSCELLANEOUS-(Continued) 

< 'luijiped.  Thi.s  early  .^in,L;lc-pliase  line 
runs  fmni  Orchartl  Place,  mi  the  out- 
skirts of  Denver,  to  Clierrelyn  :  and  the 
accompanj-ing  illustration  gives  a  view 
of  the  single-phase  C(|nipment. 

The  ciintrnller  is  not  shown  in  the  illus- 
tr.-itioii  as  he  lias  gone  over  to  a  nearhy 


OnhPhase  Povvrr  Car  in  a  Sij-.ikb  of  Denvi:r.  Col. 

sal.  a  Ml  1,1  Iniik  f,,r  passengers.  When  the 
car  reaehes  Cherrelyn,  the  alternating 
power  is  tiirne.l  mi  hy  the  simple  use  of 
two  3  hy  i_'-inch  planks  with  three  cleats 
naileil  across  thcni.  The  single-phase 
power  walks  up  the.se  planks  oiiti)  the  rear 
platform  of  the  car;  ami  as  the  car  coa.sts 
I'.ick  to  Orchard  Place— single-phase 
stores  up  sufiicieiit  energv  for  the  return 
trip. 

Air-Cooled  Gasoline   Motors 

WiTiii.v  recent  years  the  advantages 
of  cooling  the  cylinders  of  gasolTiie 
engines  hy  means  of  a  circulation  of  air 
ratlier  than  water,  has  heeu  found  .so 
.threat  that  at  present  there  are  a  nuinlier 
of  machines  heing  constructed  along  this 
line.  'J'his  kind  of  ni;ichiiie  i^  readily 
recognized  hy  the  rows  of  rihs  C()verin<''- 
the  outside  of  the  cylinder,  which  are 
used  to  pnxluce  a  large  radiating  surface 
whereby  the  heat  is  more  nipi.jlv  trans- 
tcrred  to  the  surrounding  ;iir. 

riie  fliniax  ni;ichine  offers  a  good 
illustration  of  this  t>pe  of  construction. 
It  has  the  advantage  of  having  hut  few 
parts,  which  permits  it  heing  huilt  of 
comparatively  light  weiglit  in  proportion 
t<i  Its  capacity.  A  .vlior.se-power  machine 
<||  this  kind  weighs  30  pmmds  without 
the  lly  wheel:  and  the  latter  weighs   ^o 
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PEOPLES    SAVINGS   BANK 

PITTSBURGH,  PA. 


Resolve  This 
Year  to  Save 


C  Banking  by  mail  was  originated  by  the 
Peoples  Savings  Bank,  Pittsburgh,  Pa., — the 
Bank  that  pays  i%.  C,  The  system  is  safe  and 
practical  and  has  been  adopted  by  hundreds 
of  banks  and  trust  companies  in  various  parts 
of  the  country.  C.  It  was  designed  and  intro- 
duced to  benefit  thrifty  men  and  women  in  all 
parts  of  the  world  who  have  money  to  save — 
and  who  desire  safety  for  their  savings  com- 
bined with  a  fair  and  reasonable  interest  re- 
turn. The  Peoples  Savings  Bank  was  founded 
in  1S66.  It  has  the  largest  capital  and  surplus 
of  any  savings  bank  in  the  world;  and  is  to-day 
not  only  known  and  recognized  in  all  parts  of 
the  world  as  the  leader  in  Banking  by  Mail, 
but  it  is  unsurpassed  in  its  splendid  equipment 
and  facilities.  C,  It  accepts  deposits  in  any 
amount  from  $1  upward  and  pays  interest 
at  the  rate  of  \%  compounded   twice  a  year. 

Capital  $1,000,000 
Surplus  $1,000,000 

Our  handsomely  illustrated  calendar  lor  1906  together 
with  booklet   "T"    will  be  sent  free  upon  request. 


MACHINIST 
LIBRARY 


ROGERS' 


Each  volume  is  complete  in  itself  and  may 
be  obtained  separately. 

LIST 

1.  Rotfers'  "Dra^vintf  and  Design," 

2.  Rogers'  "Progressive  Machinist," 

3.  Rogers'  "Advanced  Machinist," 


$3.00 
$2.00 
$2.00 


READ    CAREFULLY 


The  books  composinff  the  library  are  intended  to 
be:  educational,  and  progressing  from  the  simple  to 
the  more  complex  subjects;  plain  books  for  those 
already  engaged,  or  soon  to  be,  in  the  practical  appli- 
cation of  _the_  theory  of  mechanics;  each  volume  is 
complete  in  itself,  while  progressive  in  the  series. 
The  books  are  each  supplied  with  a  ready  reference 
index,  which  enables  the  quick  use  of  their  contents. 

The  volumes  are  strongly  and  handsomely  bound 
in  black  cloth,  with  titles  and  edges  in  gold ;  they  con- 
tain 1.204  pak'es,  1.244  illustrations,  many  of  which  are 
full  pages,  with  3.000  ready  referenoes;  they  are 
printed  on  fine  surface  paper  with  large,  clear  type. 
Each  book  stands  S'a  inches  in  height,  and  the  three, 
packed  for  shipment,  weigh  over  7f4  lbs.  No  works 
of  equal  value  have  ever  been  offered  to  the  machin- 
ists' and  allied  trades,  and  no  one.  from  the  superin- 
tendent and  owner  to  the  apprentice,  can  afford  con- 
sidering the  price  and  terms,  to  be  without  them. 


ID  O  L  L  A  R  ^^^  **^^««  volumes  will 
TVy^i-^TVTI^XJT  -V^  ^®  forwarded  postpaid 
JMUIN  IrlLY  to  any  reader  of  The 
Technical  World  who 
sends  to  us  one  dollar  and  a  written  promise  (see 
coupon  below)  to  pay  the  balance  of  the  purchase 
price  in  six  monthly  installments  of  one  dollar  each. 
making  $7.00  in  all. 

SHIPPING    DIRECTIONS 

Date 

I  enclose  $1.00  (one  dollar)  to  apply  as  first  payment  on 
one  set  of 

ROGERS'    MACHINIST'S    LIBRARY 

which  ship  at  once  to  the  following  address,  all  charges  pre- 
paid. I  hereby  agree  to  remit  liy  mail  at  the  rate  of  one 
dollar  each  month,  the  remaining  blx  ^6J  dollars. 

Signature , 

Occupation 

"Where  Employed , _,,, 

Residence 

City 

Tlchnical  World 


Theo.  Audel  ^  Co. 

Publishers 

63  Fifth  Avenue         -         New  York 
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CATALOGUE 
OF 


AND 


CHEMICAL  TECHNOLOGY 
GENERAL  CHEMISTRY 


PUBLISHED   AVGUST    15.  1905 


'l"*'  Our  Complete  Classified  Catalogue  of  Books  on  Chemical 
Technology  and  General  Chemistry  arraneed  under  the 
following  heads:  Acids.  Alkalies,  and  Salts;  Beverages, 
Brewing,  Cider.  Distillation,  Fermentation.  Liquors,  Pre- 
serving, Vinegar,  Wine;  Bnck,  Ceramics.  Glass.  Porcelain, 
Pottery ;  Cement  and  Concrete :  India  Rubber.  Gutta  Pt- rcha, 
Giue,  ink;  Leather  Manufacture;  Oils,  Fats,  Waxes,  Paints 
and  Varnishes;  Paper  Manufactuie.  Fibres;  Perfumery; 
Soap  and  Candles;  Sugar,  Starch;  Flour,  Baking,  Biead, 
Confectionery;  GeneralReferenceand ReceiptBooks.  General 
Chemistry,  Chemical  Anthmetic,  Calculation,  Tables,  etc.; 
Chemical  Analysis;  Inorganic  Chemistry;  Organic 
Chemistry;  Electro-Chemistty;  Addenda;  sent  free  to  any- 
one in  aay  part  of  the  world  who  will  send  his  address. 

HENRY   CAREY   BAIRD   (^   CO. 

Industrial  Publishers,  Booksellers  and  Importers, 
810  Walnut  St.      ::      Philadelphia,  Pa.,  U.  S.  A. 
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If  You  Are  in  Earnest  !f;,,*!'nl-?.^;!fX.aft,Sl: 

r;.l.  .l.Mr.  ami  r.lla!.!.-  1...,,!.-  on  tin-  Mil.|f'  I.  S|.unL-.'nt..TK's  ^lo^.i.i 
It  ml  I  l.'.rir.il  1  p.-l ruxc  ■-■ar[  j\   ji  ii  ■^u  (■  r  s  \  „nr  iHirjHt^e     WrittiMl 

hv  iia.iiral  tiiK'i  in  !■  r  s,  ami  urlttfu  so  ^  ou  fail  iimlerstaini  It. 
I'rlvr,  *:'..:.u.     ^i-f  .  .itijic.il  beluw. 

fL  _    llttWi»»m*k.i  '"  !^f'"""i  En^lnodiuff  wants  answers 

1  ne  DKginncr  t..liKi|iifst|.in-ri>latlni;tii  lirst  lirlii.l- 
plrv.aiiil  Ilx'sr  lie  I)iiil>  111  >]i4nt:i-iil><-r:;\  1.'.;  i|iii-slli>ii>>  mid  iiii'.ni-r^ 
rrliltllii;  lo  ^Icilin  M.|;llil'iTilt;.-,  a  1'.'-'  ['lIL'i'  tmnlC  llltl'lldea  tiir  la- 
t,'lliiiii-.s  only,  rrlro,  T&ffilts.  .Sre  (.■uulioll  below. 
To  the  tjoy  or  tiuiii  wluise  lirnoranee  of  .\rithnietle,  from  what 
ever  eiulf.e,  iirevriits  his  advaiieeineilt,  NjiunL-enluTi:'-.  I'nipll.iil 
Arilliiiipilp,  SelMaiiKhl,  supplies  III  easily  understood  form  the 
Instill. to. II  ho  has  p.evl.iilslv  missed.  Wi.h  no  other  teai-liei- 
I  111'  l.ariier  Is  lit!.. I  t..  ni.iUe  the  eah-uiatloiis  aud  solve  the  proh 
1.  no  ri-.|iilreil  111  Industrial  pursuits  and  trades,  i'riee,  liO  I'eiits. 
s...  ..lupoii  lieliiu. 

*iPfrf^IAI  OFTITR  The  ahove  three  hooks  sent 
-"^•^*'"*^  *-"^  '  ^^  la.stpald  on  rei-elpt  of  Sl.dtl. 
iir  hi  iiri-onlaiiia.  \.  i  t  h  ai-'r.  iiii.iit  v,.f  tori  ii  oii  eoilpoli  lieiow.  If 
the  liiiiiks  Hie  iMif  p.Tl<atl\  satistaeiiiry  return  theiil  within 
ten  days  ;o  il  ^.^.'t    ymir   iii.iii..>    l.aek. 

COUPON,    Cut  out  and  mall  to-day. 

ilK'i.  A.  7.Ki.i.i:t{  pi.nK  t'o..  Its.  Fourth  .St..  St.  Louis.  Mo. 

I  ai-eept  voiir  oMer  to  send  nie.  express  prejiiild,  tlic  nliove 
tliree  hooks,"]. rlee  #1  f.n,  and  eiielose  If-J  .'.0  as  tirst  luivinent.  rin- 
l.alani-e,  $-J.0O,  I  iiiTree  to  remit  In  .at)  vent  moiitiilv  liistallnietit>. 
money,  express  order,  or  st,aln[)S. 

Xtttiti'     

Styi-ft  <n    P.rv  X,' 

O'tr  <!•!./  St.:;,'  _ _ _ 


PERSONAL  AND  MISCELLAKEOUS-CContinued) 

j)( minis,  niakiiii.;-  a  total  of  (iiily  ('lO  pounds 
for  the  complete  machine. 

A  very  good  practice  in  connection 
with  the  liuilding  of  these  machines  is 
that  the  makers  kee)i  an  engine  running 
continually  at  the  factory  in  order  that 
an\-  weal-:  iioints  which  mav  flevelo])  can 
he  remeilied.  The  cylinders  of  the 
3-!iorse-power  machines  have  a  3-inch 
bore,  a  3'  j-inch  stroke,  and  they  run  at  a 
speed  of  J.ooo  revolutions  per  minute. 


Home->lade  Sa-wing  Machine 

I  nuii.T  this  saw  to  cut  .1  year's  supply 
of  wijod  when  1  found  that  running  a 
hucksaw  was  not  i.'as.\'  work.     I  maile  the 


Home  .Made  PoWLii  Saw. 

frcune  of  good  hardwooil,  anil  had  a 
hlacksmith  make  the  brace  rods,  and 
bougilt  a  I  l-Ki-in.  steel  shaft,  4  feet 
long,  for  .$1.  I  had  a  machinist  turn  it 
down,  and  [mt  on  collar  for  saw  belt, 
and  also  cut  threads  for  a  nut  to  attach 
saw.  This  cost  $-'.50.  From  an  olil 
thresher-man  1  seciu'ctl  a  pair  of  bo,\es, 
and  also  if)  feet  of  obi  belting:  and  out 
of  a  junk  I'ile  took  a  fi-in.  [luiley  for  the 
belt,  at  a  total  cost  of  $5.50. 

1  bought  a  311-in.  saw  for  $8.50,  and 
when  coin])lete  I  ran  the  s;iw  with  an  ohl 
eight  horse-power,  which  cost  $25.  I 
then  took  a  partner,  ami  we  got  J^  cents 
per  hoiu"  for  cutting  wood.  1  cut  my  own 
supply  in  a  short  while,  and  later  was 
.able  to  cut  consiilerable  wnod  for  my 
iKii;hbors. — -\  TllRllTV  IvvRMllk. 


Improved  Regrinding  Valves 

Tin-:  I-unkenheimer  Company,  m.'ikcrs 
if  engineering  specialties.  ha\f  adopted 
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THIS    BOOK    IS    FREE 

A  Better  Posi- 
tion, Shorter 
Hours  and  a 
Larger  Salary 
await  the  Rapid 
Calculator.  We 
will  send  free  to 
the  first  I.ooo 
who  apply  a 
copy  of  our  new 
book  fully  ex- 
plaining a  sys- 
tem of 


Commercial  Correspondence  SchuiiU 

Rdcmester.  N.Y. 

U.S.A. 


Short  Cuts 
In  Figures 

It  tells  how  the 
work  of  hours 
may  be  done  in 
minutes  and  ex- 
plains how  you 
may  become  a 
rapid  calculator. 
It  is  Free. 
Address 

COMMERCIAL   CORRESPONDENCE   SCHOOLS, 
16D,  Commercial  Builduig,  Rochester,  N.  Y. 


Radical 

19  OS 

DEPARTURE 

This  Nul'KD 

12     4X5 

EXPOSURES 

s  s.oo 

DELIVERED 

\  1\  li     LF.N--ES 

excel 

l^VriKVWHIiRE 

C.in  use  either 
*-'LAss  Plates 
>  I  -ut  FILMS 
-  '■  andsome 
'•  most  prac- 
tical TKESENT 


The  GKE.ATKSr    CAM  El    \    \  IN    -ver  before  offered. 

VIVE  C.\MERA  COMPANY.     Pep't  B 

WesH-rii   S|.rin,-5,   III.  CHICAGO    suburb 


i-YOUR  CROOKED  LEGS-i 


Made  to  appear  Straight  by  the 
Perfect  Leg  Form.  Undetect- 
able. I'it.s  any  leg.  Li^'it  as  a  feather. 
Perfectly  comfortable.  Sent 
postpaid  in  plain  packag.e  with  com- 
plete instnictions  for  only  two 
dollars  (S2.00).  Corrcspondcuce 
confidential.     Write  today. 

Tlie  SYM-FORM  CO. 
21^  Monroe  St.,  Chicago,  III. 


^—'Have  Some  Style  About  You" — ' 


PERSONAL  AND  MISCELLANEOUS— (Continued) 

a  iiuniltcr  of  changes  in  their  regrinding 
valves,  which, however,  are  not  radical. as 
this  type  of  valve  has  been  in  use  for  half 
a  century  antl  has  proved  itself  to  he  of 
satisfactory  design.  In  the  new  design, 
tlie  weight  of  the  valve  has  been  in- 
creased, not  because  the  thickness  of  tin- 
belt  was  too  li.ght,  but  as  an  additional 
precaution  against  rough,  handling ;  and 
the  sha])e  has  also  been  altcretl,  to  im- 
prove its  appearance,  and  tliis  increases 
the  area  through  the  valve  passage.  The 
jiipe  threads  have  been  made  considerably 
liiiiger,  to  insure  stronger  joints  between 
the  pipe  and  the  valve;  and  all  sizes  of 
these  valves  are  itiw  provided  with  lock 
nuts  on  the  hand  wheels,  which  facilitate 
the  taking  apart  and  the  assemlrling  of 
the  valve  for  repairs.  An  important 
feature  of  these  valves  is  that,  beside 
their  design,  which  jierniits  of  considcr- 
al  le  regrinding,  the\'  can  be  packed  un- 
iler  pressure  when  "pen  or  closed. 


Self-Packing  Radiator  Valves 

TiiK  acconipanying  ilhistraticm  shows 
a  new  tyjie  of  valve  recently  brought 
luit  by  the  Cr.'ine  (.'(impany.  which  con- 
tains some  novel  features.  I'>y  a  special 
ilevice  ]daced  in  the  stuffing  boxes  of 
these  valves,  the  packing  is  automatically 
kept  tight ;  antl  it  will  last  for  years  with- 
'  Hit  renewal. 

This   device   consists   (.if   a   vulcanized 


washer  located  in  the  top  of  tlie  stufifing 
box,  and  held  in  position  by  a  compres- 
sion spring  which  compensates  for  the 
wear  on  the  washer.  This  construction 
precludes  the  possibility    of    the    valves 
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"unIts      vertical  niE 

A  single  "G-W"  Vertical  Letter  File  Section  occupies 
only  two  square  feet.      In  it  you  can  file  fifteen  thous- 
and— yes,  thousand — letters  with  answers  attached. 

It  takes  less  time  for  a  clerk  to  find  a  letter  by  this 
method  of  filing,  because  the  letter  and  reply  are  in  the 
same  folder — when  he  finds  one  he  finds  the  other ;  he 
looks  in  one  place  instead  of  two. 
I  The  Globe-Wernicke  File  has  a  patented  drop  front.  This 
loosens  the  pressure  so  one  can  turn  over  the  upper 
edges  of  the  letters  like  the  pages  of  a  book.     These 
Vertical  Files  are  made  for  Bill,  Letter,  Report, 
Document  and  Cap  size  papers.     Sold  r.trictly 
on  a  commercial  and  not  a  "system"  basis, 
j^" Write   for  Catalogue  No.  V805...^J 

^bc  Slob«^Vcrt)ickc  Qo. 

C  1  N  C  i'n  N  A  T  I 

BRANCH  STORES: 

NEW    VORK  CHICAGO 

B  OSTON 
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CUT 

GEARS     d 

r^^ 

k 

Valuable   cataloE     ^/ 
sent    free    to    any    ^g 
FIRM  upon  request.    Zfl 

Foote  Bros,  t'^'  -  "^ 

^ear  S      ^ 
Machine  Co.    °^^ 

\ 

24-30             i      ^^ 
S.  Clinton  Street          ^91 
CHICAGO,  ILL. 

^^ 

Voltmeters 

Ammeters  and 

Volt  Ammeters 

Keliahle.  Inexpen- 
sive. Our  three-in- 
one  volt-ammeter 
does  the  work  of 
three  instruments. 
Send    for   catalog. 


L.  M.  PIG.NOLET 

82  Cortland!  St. 
New  Yoik 


CURED 


ii:^ 


SEND  FOR 
THIS 
BOOK 
IT'S    FREE 
FOR   THE 
ASKING 


Ittella  of  an  expcrimcet-f  over  30  years  in  the 
treatni'^nt  of  Deformities  and  -  aralysis. 

It  tells  what  has  been  ^'one  and  what  can  be 
done  in  a  Sanitiirium  roperly  equipped  and  de%'ot- 
edexclusively  to  the  treat  men'."  f  Club  Feet.  Spinal 
Diseases  and  Deformities,  liip  Disease,  Crippled 
and  Deformed  Joints  and  Limbs,  Inf  an  tile 
Paralysis,  etc. 

-t  tells  how  the  above  conditions  can  be  cor- 
rected without  surfrioal  operations,  plaster  paris 
applications  or  painful  treatment  of  any  kind. 
Ask  for  it. 

The    L.  C.  McLain 
Orthopedic     Sanitarium 

3100  Pine  Street,  St.  Louis,  U.  S.  A. 


PERSONAL  AND  MISCELLANEOUS    (Continued) 

le;ikiii<^  with  the  consequent  destruction 
"f  carpets,  rugs,  and  hardwood  floors. 

The  opening-  and  closing  of  the  valves 
is  ehected  hy  gi\'ing  the  handle  a  half- 
!uni.  Tliis  feature  will  douhtless  be  ap- 
preciated by  users  of  old-style  valves, 
rile  lever  handle  can  be  operated  by  the 
f' "  >t  as  well  as  by  the  hand.  The  bonnets 
lit  these  valves  are  interchangeable  with 
the  lionnets  of  the  old-styleCrane  radiator 
\alves,  so  that  users  may  equip  their  old 
\alves  with  the  new-  device  at  anv  time. 


Graphoil  Lubricators 

Till-:  use  of  tlake-grajihite  for  lubrica- 
timi  has  been  favorably  known  for 
many  years;  but  heretofore  its  general 
use  has  been  restrict- 
ed, because  there  has 
lu'en  nil  conx'enient 
method  of  applying 
it.  To  overcome  this 
ilifficulty,  the  Di.xon 
I'i'uirihie  Company 
has  priiiUiced  a  new 
type  of  lubricator, 
which  it  is  believed, 
will  solve  the  prob- 
lem of  the  proper-ap- 
plication of  graphite 
to  bearings. 

In  this  new  lubri- 
catnr,  oil  is  used, 
which  passes  over  a 
mass  of  graphite;  and 
during  its  passage  the 
oil  takes  up  a  portion 
i)f  the  graphite,  car- 
r\-ing  it  to  the  part  to 
be  lubricated.  The 
amount  of  graphite  carried  by  the  oil 
\-.iries  accordii-ig  to  the  amount  of  oil 
which  flows. 

.\s  the  lubricators  have  no  moving 
])arts,  they  are  extremely  simple  in  con- 
struction ;  and  their  use  will  be  found 
eciinomical,  as  they  not  only  effect  a  con- 
siderable saving  in  oil.  but  also  prevent 
excessive  we.'ir  nf  the  moving  parts  bv 
the  use  of  graphite. 


VV^ANTED--.\  man  who  can  act  as  subscription  acent 

for  -file  Tprhniral   Wdi  Id   Magazine  in   ihis  town. 

Aiidu'ss  C-iictiUtii'H  M.Ki.ii^cr.  '.i^'2o  Armour  Ave..  Chicago. 
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55  LOCAL  COMPANIES 

NOW     VSING     THIS     MACHINE 

PAY    BIG    DIVIDENDS 

IT  CLEANS  houses  by  compressed  air  without  dust 
or  disturbance,  cleans  carpets,  curtains  or  furniture 
without  removing  from  the  room.  Much  cheaper  as 
well  as  more  convenient  than  the  old  way.  fl  If  you 
live  in  a  town  of  over  5,000,  form  a  company  and 
secure  the  exchisive  right  to  use  this  system.  Every  house- 
wife will  be  glad  to  patronize  you.  Every  church,  lodge, 
theater  or  club  is  an  immediate  and  permanent  customer. 
You  will  make  money  from  the  start,  and  have  practically 
a  monopoly  of  the  house  cleaning  business.  *|  This  is  not 
a  cheap  proposition,  but  affords  a  great  opportunity  for 
the   man  with  a  few   tliousands  to  invest  in  a  business. 

Write  us  for  full   information. 
General  Compressed  Air  House  Cleaning  Company 
4435-37  Olive  Street        ::        ::        ::        ST.  LOUIS,  MO. 


IF  YOU  BUY 


OR    SELL 


it  will  pay  you  to  send  I  5  cents  for  our 
1906  BUYERS  GUIDE  and  a  sam- 
pie  copy  Engineering  News,  "  the 
leading  technical  paper  in  the  world." 


ENGINEERING    NEWS 

220  Broadway,  ::  NEW  YORK 


BRAZE  CAST  IRON 

Our  Cujiomerj  say  of  "Brasiron  : 

^"Sample  worked  fine,  send  mean  outfit."  ^ "Much pleased 
with  Braziron."  fl_"Works  all  right."  fl'AIlyou  claim." 
^"Satisfactory."  t|I"Have  brazed  castings  up  to  3,000  lbs. 
weight  with  Braziron."  ^You  too  can  increase  your  busi- 
ness and  make  money  with  Braziron.  ^Send  10  two  cent 
stamps  for  trial  package  sufficient  for  a  number  of  jobs. 

The  A.  &  J.  MFG,  CO.,  20  W.  Randolph  St.,  Chicago,  HI. 


TROUBLED  WITH  FAULTY  IGNITION  7 


Eqvilp  your  cur,  hiiiiiLli  or  iiiulrie  witli  tl'.e 
Aplilc  Aul..iuii|io  Hillierj  <  Imri-'.T.  IjimI.V  install- 
ed. Quickly  puts  an  end  to  all  battery  tioiii.les 
by  keeping  tihem  ill  ways  supplied  "■  1th -juice." 
With  this  niacblne  on  your  car  y^ur  current 
will  never  fail  at  awkward  moments  leaving 
you"stalled"farfrum  liorae.  Write  to-day  for 
full  information  See  us  at  New  York  »nd 
Chlcatro  auto  shows.  'I'Ue  Daytun  Kli-ctrical 
Bfg.  Co.,  i;a  (tenvpr  Bulldh.ii.  Ua.vii.n,  Ohio. 


-J-m.-m  _^rr=^ 


-^ 


What  Is  Daus'  Tip-Top 


TO  PROVE  t'>at  Daus- 
Tip  Top" 


is  the  best  and  simplest  device 
for  malting  100  copies  from  pen 
written  and  50  copies  from 
typewritten  original,  we  will 
ship  complete  duplicator,  cap 
size,  without  deposit  on  ten  (10)  days'  trial. 

Price  $7.50  less  trade  discount  of 
33}3  per  cent  or '  , 

The  Felix  G.  L,  Daus  Duplicator  Co. 
Daus  Building,  111  John  Street,  New  York  City 


$5.00  net 


A  POCKET  TOOL  CHEST 

9  Tools  in  One 

Devine  Wonder  Knife 

Invaluable  to  mechanics,  electricians, 
or  for  any  tinkering  around  the  house. 
Has  a  hundred  uses.  Strong  and  dur- 
able.  Built  as  substantially  as  a  loco- 
motive.   Weight  same  as  ordinary 
three-blade  pocket  knife.    Blade.  85  carbon 
cutler's  steel.    Other  strong  tools  as  follows: 

LEATHER  PllNCn  SWEnOTNU  AWL 

WIKK  CUTTER  WIUK  PLIERS 

ALMCAinR  WRENCH    H<>"E  HiM>K 

SCREW  DRIVER  SCREW  BIT 

AGENTS  W4KTED.    Sells  on  siRht.    Remit  price  for  sample. 

Money  back  If  not  satisfied.    Price,  ti.'ib  each,  prepaid. 

DEVINE  SPECIALTY  CO., Indianapolis, Ind. 

64  Baldwin  Block    Reference,  Columbia  Nat. Bank 


HOWTOMAKEMONtY 
WITHOUT  CAPITAL 

LeaLrn    the    ReaLl    Esta.te    Business  

Our  cotirse  of  correspondence  instruction  in  the  Real  Estate  Business  teaches  you  how  to  launch  into  a 
successful  brokerage  business  without  capiial  The  study  of  our  lessons  need  not  interfere  with  your  present 
work,     i-ortunes  have  been  made  in  real  estate  by  others.     Why  not  by  you  ? 

It  makes  no  difference  whtre  you  are,  r  ur  instruction  is  suited  to  your  field.  The  lessons  are  specially  pre- 
pared by  leading  Keal  fc-state  txperis.  Every  phase  of  the  subject  is  thoroughly  covered  A  few  months  study 
of  our  course  will  give  you  a  better  practical  knowledge  of  the  business  than  could  be  gained  in  two  years  i  n  a 
real  estate  office.  This  dignified  and  profitable  profession  is  adapted  for  women  as  well  as  men.  Write  to-day 
for  oui  booklet  "O."     Mailed  free.     It  will  tell  you  all  about  the  real  estate  business. 

UNITED  STATES  REAL  ESTATE  CORRESPONDENCE  INSTITUTE 
200   Broadway.    New  York,  N.  Y. 
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Do  You  Know? 


i>l  LUUKKD 


DLL1\  tl^ED 


will  Save  Your  Sterxo^irapher's  Tiine.     Improv© 
Quality      of      Work     and      Save      YOU      Money 


No.  6  DEARBORN  JUNtOR 
Solid  Golden  Oak,  (ii'ARANTFED  thenio-^tcomplotoTyr'^- 
wrltor  I'jil.iiiftfviT.^old  anywhere  lunr  tlie  itru-o.  'Wu 
slil|i  ri'spi>ii>ilito  jiiirtit'S  on  approval,  to  lii_'  fl'inii'd  nt 
t'lu  Kxih-.s^K  If  not  s:ifisr;»'-t..rv.  Wliut  ill'.,-,,  cun  \vy 
ollrrf     All  llr.-t-ii;i^?4deakTs,»..r  write  dlrt-rt  to  u.s. 

DEARBORN  DESK  COMPANY 

Ai.KXANi'Kit  A,  Samiei.,  lieiKTal  Muiiii^'er 
309  Fisher  Building,  CHICAGO,  U.  S.  A. 

$  1 3.0  0  H^HH  ^"-c;^u!:i'',T,:'^^B  $  1 3.0  0 

I )  i:  L I  \  K  i:  1 .  D  ^^  Titer  i>t:>k  I  r^e  M-  l  i  \  j-  k  k  d 


ID  COURT  PLASTER 

iinmedialely    drir';,    furmiiiij  a   li'ii'^h,    transparent,   wal'Tproot 

xiatmtr.  "New-Skin"  heals  Cuts,  Abrasions.  Hang-Nails. 
Chapped  and  Split  Lips  or  Fingers.  Burns.  Blisters,  etc.  In- 
stantly relieves  Chilblains.  Frosted  Ears.  Stings  of  Insects. 
Chafed  or  Blistered  Feet.  Callous  Spots,  etc..  etc. 

A  ■  ...iDn^  .-n  tlic  si_-nsUi\'-  jmUs  w  ill  pmi.-.  t  the  tr.t  frmn  Iirlii^ 
•  h.i\._-A    ,,r    hl,^r-Te,l    t,v    ^^^■^^'   <.rh.-,,\v    sh..,-s.       MECHANICS. 

SPORTSMEN,  BICYCLISTS.    GOLFERS,  in  1 1* '  all  oi  us.  an 

liable  to  bnuse.  srral^  !i  ..r  ^,  i  ,ip.- .  „ii --km.  "NEW-SKIN"  \m11 
heal  these  injuries,  will  not  wash  off.  -''ImI  aft*  r  it  !>•  aiiplit-d  tl;. 
injury  is  for<Totten  as  '"NEW-SKIN'*  iiiak<.s  .i  teiiipMi.,!  y  n-  u 
^kin  until  the  hr..ki-n  sk)n  is  hfaU-d  under  it.  "Paint  It  With 
"New-Skin"  and  forget  it"  i'.Hrerallv  true. 

<irrio\:  S\¥.  (a  UE\NTI:K  om  .laJinvf.ir  "NEW-SKIN".  N.>on. 
t'n:ir:i  ^rr^^  siil.--Mriit.-.i  .a-  iiri  itat  r.  m-;  t  nidintr  on  uur-  r.'piUation.a  n,  1 
till-  t.'ii:u-antrj  of  au   iniil;iti>i-  w.aiM  hi'  Woillili  ss  ,uiy  uav. 

AtWAVS     INStST    ON    GETTING    "NEW-SKIN". 

SaiilploM/t*.  lOe.      Faniilv  si/e  ilik.-  tI  iistralioii  l,  y.%e.     Tu...iniir.' 

hotllfsMor  Mi-L'-'o    saii-l  liospitiilsl.r.Oe. 

AT  THF  l>ur<:iilsTs.  nr  ue  v.\\\  mail  a  i)acka(5'o  anywhere  in  tli. 

"      jpl  nf  pn,  e. 

-.■I.l.    100 


Douglas  Mfg.  Co. '.'; 


)fi-;rlli  Chii 


■■h  St:. 


THE    BOOK    OF 

Photography 

Practical,  Theoretic  and  Applied 

Edited   by    PAUL    N.    HASLVCK 

With  numerous  iUustrations  and  Working  Drawings. 
Neaily    800    Pages,    6x9'-.    Cloth,    $3.00,    prepaid 

ENTIRELY  NEW  AND  UP-TO-DATE 

THE  BOOK  OF  PHOTOGRAPHY  contains  in  one 
vviuk  ail  that  tiiobc  iiitL-i  tislud  in  Ptiotoeraphy 
require  to  know  to  enable  them  to  attain  suc- 
cess. It  shows  them  how  to  start  in  the  right 
way,  how  to  follow  up  lust  ettoiis,  and  liow  to 
;(ttain  proficiency.  The  chapters  have  been 
written  by  a  number  of  well-Qualitied  experts 
who  have  specialized  in  the  various  branches 
of  the  art.  fl  The  illustrations  show  clearly 
how  the  operations  of  Developing,  Toning  and 
Fixing.  Retouching,  etc.,  etc.,  are  actually 
done,  and  a  larse  number  of  workinf,-  drawings 
affording  invaluable  assistance  to  the  amateur 
and  professional  worker  are  included. 

W.   T.    KEENER    £^   CO. 

90  Wabash  Avenue  ::         Chicago 


HAVE  YOU    SEEN 


Our  new  Bulletin  70  illustrat- 
ing our  interchangeable  parts 
for  making  A.  C.  or  D.  C.  Gen- 
erators, Motor-Dynamo.  Dyna- 
niotor.  Alternating  Current 
Rectifier,  etc.?  If  not  we  will 
mail  it  on  application.  It  will 
interest  you  if  you  want  to  build 
vour  own  electric  machine. 


PARSELL    AND     WEED 


129-151  West  31st  St. 


NEW  YORK.  N.  Y. 


SPECIAL  MANUFACTURING 


Dibs  and  Stamping 

--TO    ORDER  " 


SPECIAL  MACHINERY/  MODELS 

EXPERIMENTAL  WORK 
DROP  FORGING  DIES  AND  DROP  FORCINGS 

Harrtwnre  Specialties,  etc^Maimrrt  to  ^ 

.     Order.    Send  Samples  or  Drawings  for 
Estimates.      Write    for    Our    Booklet^   , 

THE  GLOBE  MACHINE  It  STAHPMI'G  CO.' 

983  Hamilton  St.,   .      Cleveland,  611I0. 
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Why  not  have  the  speed  that  best 
suits  the  work  when  planing? 

Variable  speeds  constitute  one  of  the  essential  features  of  economy  in  modern  work. 
You  can  get  the  speed  you  need  with 


Cincinnati    Variable    Speed    Planers 

Because  they  have  six  cuttinc  speeds,  any  one  of  which  can  be  engaged  instantly, 
while    the  machine  is  lunning,  without    changing  the  speed  of 
the  return.     ^  Sizes  from  24"  to  84".     Motor  drive  when  desired. 


THE    CINCINNATI    PLANER    COMPANY 
CINCINNATI,    OHIO.   V.   S.  A. 


Duplex  No.  8 


Threading  and  Cutting  Off 
Machine 

designed  to  thread  and  cut  off  merchant 
pipe  rromSIa"  to  8"  inclusive.  Nine  sets 
of  dies  included.  Equipped  with  special 
flange  tfrippers  for  making  up  flanges 
and  flanged  fittings.  Automatic  oil 
pump  makes  it  independent  of  others 
in  operation.  Die  head  has  Peerless 
adjusting  mechanism — exceedingly  simple 
and  absolutely  accurate. 

Write  for  information  about 
•*the  machine  that  lasts" 

Bignall  ^  Keeler  Mfg.  Co. 

Builders  of  ImpruTed  Pipe  Cuttiog  and  Threading  Macliinery 
Edwardsville,  III.,  V.  S.  A. 


Jeffrey  Crushers 


(Swing  Hammer) 


Are  endorsed  by  users  in  every 
locality  for  crushing  Coal,   Coke, 
'shale,  Slag,  Cement  and  a  variety 
of  material. 

CRUSHING,    DRILLING, 
ELEVATING,    CONVEYING 


.  CATALOGUES   FREE  ■ 


THE   JEFFREY  MFG.   CO. 

COLUMBUS,  OHIO,  U.  ii.  A. 


GRANEWELD  PIPE  JOINTS 

These  joints  are  made  by  welding^  wrougrht  steel  flanges  to  pipe  by  special 

machinery.    This  process  makes  a  joint  of  one  homogeneous  mass,  and 

consequently  there  Is  no  possibility  of  a  leak  between  the  flange  and  pipe. 

Advance  Treatise,  No.  7  FJ,  Flanged  Pipe  Joints,  sent  upon  request. 


No.  295  E 


New  York 
Philadelplila 
Baltimore 
Cincinnati 
St.  Louis 
Kansas  City 
Sioux  City 
St.  Paul 
Duluth 
Omaha 


Write  J^or  Complete  TocKet  Catalogue 

CRANE  CO. 

CHICAGO 

ESTABLISHED  1855 


Minneapolis 

Salt  Lake  City 

Los  Angeles 

San  Frant'iseo 

Portland,  t.»re. 

Birmingham 

Seattle 

Spokane 

Memphis 

Dallas 
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HAIR 

Guarantee  Backed  by  the  Bank 

THK  p:\'ANS  VAi'UUM  CAP  Is  simply  n  meicbiinicnl  means 
of  obtaining  a  free  nml  normiil  circulatitm  of  blood  in  tlie  9c:ilp, 
and  the  blood  contains  the  only  properties  that  can  maintain  life 
In  the  hair  and  Induce  It  to  grow. 

If  the  Evans  Vacuum  Cap  gives  the  scalp  a  healthy  t^low  and 
pri.>duce9  a  pleasant,  tingling  tensatlon,  then  the  normal  condition 
of  the  pcalj)  can  be  restored,  and  a  three  or  four  minutes  use  of  the  Cap  each  day  thereafter  will,  within  a  reasonable  time, 
develop  a  natural  and  permanent  growth  of  hair.     If,  however,  the  scalp  remains  white  and  lifeless  after  the  ('ap  is  removed, 
then  the  case  would  be  a  hopt-less  t)ne  regardless  of  all  tin*  infallibli-  hair  restorers  advertised.    The  \'acuuni  method  is  what 
might  be  described  as  a  vigorous  massage  without  the  rubbing,  ami  there  are  no  drugs  or  irritants  emplipyed. 


RESULTS 


"When  I  buy  a  thing  and  get  my 
money's  worth  I  don't  hesitate  to  say  so. 
I  i^urchased  from  you,  live  uicmths  ago, 
an  Evans  Vacuum  Cap,  and  it  has  given 
me  the  very  beet  of  satisfaction  antl  has 
Bccompllsiii'd  all  you  claimed  and  more. 
Rly  ca^e  was  nbstiiiate  at  tirst,  but  by 
pi'rsisttnt  etfort  In  the  use  of  the  Cap 
I  am  fully  satisfied  with  results.  To  my 
mind  It  is  the  only  ratit>ual  manner  of 
treating  the  scalp  to  put  it  into  a  thor- 
oughly healthy  condition  and  I  have 
made  (pilte  a  study  of  the  matter.  You 
are  <iuite  at  liberty  t<i  refer  any  pros- 
pective customers  In  this  section  to  me, 
either  persoiuiUy  or  by  letter,  but  I  do 
not  wisli  this  letter  used  as  a  published 
testimonial.'* 


"I  have  Just  received  the  chair  clamp 
and  letter  of  advice,  for  which  accept 
my  thanks.  \\'\\\  state  that  I  have  now 
been  using  the  Cap  for  a  little  more 
than  a  month  and  am  convinced  that  it 
is  Indeed  a  blessing  to  a  man  who  really 
values  his  tiair.  I  paid  fSo.OO  to  a  New 
York  Specialist  whose  treatment  failed 
to  stop  my  hair  from  falling  out,  and 
which  your  apparatus  has  accomplished 
in  a  reasonnljly  short  time.  Tlu^  pri<^e 
you  charge  for  the  Cap  Is  out  of  proi)Or- 
tlon  to  the  benelits  received  and  in  fact 
I  look  upon  it  more  as  a  gift  than  a 
purchase." 


"I  would  like  to  report  my  progress 
with  your  Cap  and  will  say  that  It  has 
looseueil  up  my  scalp  very  much,  but  I 
find  that  my  hair  still  falls  some  and 
wish  to  ask  for  further  arivlce.  The  Cap 
has  started  a  new  growth  of  hair,  but  I 
find  that  the  new  hair  eomes  out  after 
growing  from  one  to  two  Indies  in 
length.  I  enclose  a  few  hairs  and  you 
will  please  notice  that  tbt^y  are  a  new 
growth.  Is  it  that  tlie  follicles  will  i>ro- 
duce  twti  or  three  gn>wihs  before  they 
become  healthy?  Now  1  suppose  that 
yovir  treatment  will  take  some  time  to 
get  the  hair  in  a  healthy  condition,  as 
my  scalp  has  been  so  tight  for  some 
years.  Would  like  to  hear  from  you  on 
the  subject." 


".\fter  thirty  <lays'  ui^e  of  your  Vacuum 
Cap  the  fuz/,  on  luy  head  has  started  to 
grow.  I  ba<i  been  losing  my  hair  for 
over  twelve  years  and  my  ncalp  was  very 
tight,  but  now  it  is  quite  loo  and  I 
can  move  It  bank  aiul  forth.  Is  there  any 
way  to  keep  the  Cap  from  coming  down 
In  front?  That  Is  the  only  ftilng  that 
bothers  me.  I  have  written  to  the  Jeffer- 
son Bank  instructing  them  to  give  you 
my  deposit.  There  has  bt-nn  a  few  gen- 
tlemen here  watching  the  trial  of  tile  ('ap 
and  I  think  you  will  n<iw  receive  more 
orders  from  this  place." 


"I  believe  that  any  man  whose  blood 
is  in  giiod  condition  can  cultivate  a 
healthy  and  complete  growth  of  hair.  I 
liad  been  losing  my  hair  iar  about  ten 
years  and  there  was  a  bare  space  about 
three  Inches  wide  exteniling  from  front 
to  the  back  part  of  my  head.  I  saw  the 
advertisement  of  the  Evans  Vacuum  Cap 
in  :\lunsey  s  Magazine  some  time  agti 
and  the  logic  of  the  argument  appealed 
to  me.  I  cut  the  advertisement  out  and 
carried  it  in  my  pock^'t  knowing  that  I 
would  be  in  Saint  Louis  at  the  World's 
Fair  in  charge  of  my  Automobile  Spring 
Exhibit,  wuich  wa'^  recently  awarded 
a  goki  medal.  I  have  now  u^ed  the  Cap 
for  a  little  over  three  months  and  my 
photograph  herewith  will  show  you  the 
results  I  have  obtained.  I  mailed  this 
I>hotograph  home  to  my  wife  in  IJoston, 
and  her  hurprlse  at  noting  the  growth 
of  hair  on  my  ht-ad  ulll  jjerhaps  be  ap- 
preciated by  quoting  from  her  letter:— 
'Your  picture  came  in  this  morning,  but 
bow  strange  it  seems.  Are  you  wearing 
a  wig  or  has  the  Cap  really  made  ytmr 
hair  grow  again?'  Although  I  appre- 
ciate the  honor  of  getting  the  gold 
medal  on  my  own  invention,  yet  I  am 
frank  to  say  that  I  have  derived  more 
satisfaction  from  having  my  Iiair  restored 
than  receiving  the  medal.  My  succes-^ 
with  the  Cap  has  been  so  i>ronounced 
that  it  has  led  to  ipiUe  a  number  of  sales 
among  others  who  were  watching  my 
prOc;r«ss." 


"I  have  been  using  your  Vacuum  Cap 
for  eight  weeks,  and  am  pleased  wlih 
the  results.  I  hereby  authorize  the  Jef- 
erson  Bank,  of  St.  Louis,  to  pay  you 
the  amount  deposited  with  them  for 
the  Cap  sent  me.  Although  there  was 
no  bald  spot,  the  hair  on  ihe  top  of 
my  head  was  quite  thin  and  has  been 
steadily  growing  thinner  for  several 
years.  This  contiit*on  was  evidently  due 
t<i  filling  nourishment  of  the  scalp, 
as  the  scalp  was  otherwise  perfectly 
healthy.  I  now  have  a  new  growth 
of  ijair  averaging  about  one  Inch  in 
length  over  the  thin  area,  and  if  the 
improvement  continues  as  I  expect  it 
to,  yiui  will  doubtless  receive  other 
orders  frr>m  my  acquaintances  hero  in 
Oakland." 


"The  new  Cap  that  you  sent  me  arrived 
safely,  and  while  I  have  only  had  about 
ten  days'  use  of  it,  yet  my  friends  already 
have  noticed  an  improvement  in  the  ap- 
pearance of  my  hair  and  I  am  glad  you 
exchanged  the  (.'ap  as  I  believe  it  is  going 
to  give  excellent  satisfaction.  There  is 
one  question  I  would  like  to  ask— is  there 
any  part  of  the  pump  which  requires  oil- 
ing? Your  explanation  of  delay  is  entirely 
satisfactory.  It  may  be  that  my  haste  In 
the  matter  was  somewhat  undignified, 
but  you  doubtless  knr>w  that  a  man  who 
is  losing  his  hair  and  losing  it  fast,  some- 
times gets  nervous  over  the  fact." 


"I  purchased  one  of  your  Caps  a  few 
mouths  ago  and  am  pleasetl  with  results 
I  am  getting.  I  perspire  freely  and  this 
seems  to  have  the  etfecl  t^t  rotting  the 
rubber  band.  Can  you  serul  me  a  new  one 
by  mail?  My  hair  had  been  failing  out 
for  over  fifteen  years,  during  which  time 
I  have  tried  practically  every  supposed 
remedy  with  attsolutely  no  result  (except 
liijuriousl,  but  thanks  to  your  t'ap,  tlie 
fu/z  on  my  head  hie  developed  into 
hair." 


The  names  and  addresses  of  the  writers  of  the  above  letters  are  omitted,  and  very  properly  bo,  but  we  have  no  objections 
to  sendii.g  copies  of  the  originals,  together  with  the  nam«*s  and  addresses,  to  any  one  interested,  for  priva'e  use.  It  will  be 
understood  by  every  reader  that  many  of  those  who  have  used  the  Evans  Vacuum  Cap  with  the  very  best  results  are  persons 
of  prominence'  and  positl<jn  and  standing,  who  could  not,  under  any  circumstances,  permit  their  names  and  photoL'raphs  to 
appear  publicly  in  ciuinection  with  any  such  personal  announcement.  They  have  no  objection  however,  to  our  using  ihem 
by  correspondence. 

The  I'.vans  Vncinim  Cap  is  furnisheil  on  trial  and  under  guarantee  issued  by  the  Jefferson  Bank,  of  Saint  Louis,  an<l  any 
bank  or  banker  will  tewtify  ag  to  the  validity  of  this  guarantee.  We  have  no  agents,  and  no  one  is  authorized  to  sell,  offer  for 
sale  or  rereive  money  for  the  Evans  Vacuum  Cap— all  i>rders  come  through  the  Jefferson  Bank.  Let  us  send  you  a  btiok  which 
explains  the  posslbiiitien  of  the  invention,  and  also  evidence  of  the  results  It  has  achieved.  This  book  Is  sent  free  on  retpiest 
and  we  prepay  postage  in   full. 

EVANS    VACUUM    CAP    CO.,    137    F\ill«rtoi\    Buildirig,    SAINT    LOUIS,    U.  S.    A. 
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MOST    LIBERAL    CIGAR 
PROPOSITION   EVER   MADE 


All  the  rime  that  you  have  been  paying  ten  cents   over 
the  counter  for  a  Panetela  cigar,  we  have  sold    our 
FEDORA  Panetela,  a  cigar  of  exactly  the 
same  value,  at  4  cents. 


Altogether 
here  is  our 

FEDORA 
Panetela 


(,^  In  fact,  it  was  one  of  our  standard  brands  that 

we  sold  successfully  for  many  years  to  the 

leading   jobbers  at  $40  per  thousand. 

But»  as  you  know,  our  method  was 

changed  a  long  time  ago.  and 

we  Ccune  direct  to  smokers 

with  our  entire  prod 

act  at  the  same 

jobb 


GrARANTEKD 
pupeiinr    to    any 
85.00  per  hundred  Pan- 
etela advertised    tlioui^h 
the  price  Is  20  per  cent  less. 
GUAKANTEKD    superior    to  the 
ten  cent  clears  sold  bv  dealers. 
GUAKANTEED    to    be    made    of    pure 
Havana    filler    aud    high    grade  Sumatra 
wrapper. 
CrARANTEED  to  be  made  In  the  cleanestof  facto- 
ries; to  be  absolutely  free  from  any  kind  of  flavoring 
matter. 
GUARANTEED  to  SAVE  HALF  TOtm  CIGAR  MONEY,  some- 
times more,  in  comparison  with  regular  retail  prices. 
GHaKaNTEED  lo  pIcH-e  you  or  the  tiial  cosis  jou  nothlne. 
Otn  FltOrOSITION— For  84-00  we  will  send  you   100  FEUOKA  Panetelas 
and  oui  beautiful  ciTftr  catalogue.  "Rolled  Reveries."  that  "tells  you  all 
ahoutit."  ALL  TRANSPORTATION  CHARGES  PREPAID.    Smoke  as  many  as 
you  wisli  to  find  nut  wht-tlicr  they  suit  you  or  not.    If  not.  or  on  eotnparison  you 
'C  think  nur  claims  are  carried  out,  return  what  VOU   have   left,  at   our  expense, 
and  we  will  REKUiND  EVERY  CENT.    The  same  proposition  applies  to  60  FEDORA  I'an- 
etelas  at  $3.00. 
We  do  not  sell  cigars  on  credit,  but  we  do  guarantee  your  perfect  satisfaction.    Our  strictly 
cash  business  saves  bookkeepers' sularies,  clerical  work,  makes  no  bad  debts,  and  our  customers 
get  the  benefit  in  value. 
rP  YuU  PREFER  we  will  send  you  an  assortmenti  of  other  brands  of  cigars,  showing  fifteen  10  cent  values, 
ten  fi  cent  values  for  f  1,00.  eacli  separately  wrapped  and  described.    Same  guarantee  of  MONEY  BACK  if  nut 
satifitled-    Our  booklet,  '"RuUed  Reveries"  sent  free  on  renuest. 

OU'DE'R    J^OXV,  Jtatin^  color  and  Jlrengxh  tuijhed. 

John  B.  Rogers  a  Co.,  "The  Pioneers,"  272  Jarvis  St,  Birmingham,  N.  Y. 


prices 


Special 

Offer 

to 

Students 

and 

Draftsmen 

on 

Architectural 

and 

Technical 

Books 

IN  order  to  meet  the  desires  of  many  of  our 
1     customers  among  students,  draftsmen  and 
others  who  desire  to  start  an  Architectural 
and  Technical  Library,  but  do  not  feel  that  they 
can  spare  any  large  sum  for  such  books  in  a 
single  payment,  we  have  arranged  to  start  a 

STUDENTS  AND 
DRAFTSMEN'S 
LIBRARY    CLUB 

members   of  which  can  secure  the  books  at 
once  and  pay  for  them  in  small  monthly  pay- 
ments.      For  particulars   and   list    of    books 
offered,  address 

WILLIAM  T.  COMSTOCK 

PUBLISHER 
23  Warren  Street                                            NEW  YORK 

^^Caialogue  and  sample  copy  of  the  Architects 
and  Builder's  Magazine  sent  on  application 
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10.000  YOUNGv^S 
MEN  WANTED&t* 


To  qualify  for  positionei  as 

Railway  Brakemen 

and 

Firemen 

At  Salaries  from  $60  to  $125  a  Month 

I  We  tt^ftoh  you    by  mail    the  Sttindiinl   KiiIps  and 

M.Klern  Metb'MlB  einplojid   l.\    lendiim  liillnuida 

I  and     assist    you   to    a    poaition     wUen     yt.u    are 

I  qualilli'd.     Kndorsed  by  railroad  niaiiairers  who 

1  want  our  etudenlB.     The  ^;^t'att.■st  tlelii  today  for 

younkr   men   Is   railroading'.       <.>ur  course  is  in- 

i.Tis.-ly   liiferi'stinu'  mni    Hts  yoii   for   immediate 

empl-ivnuiit  aTid  prom.itlon.      Write  for  eataluj^. 

THE  WENTHE  RAILWAY  CORRESPONDENCE 

SCHOOL,  DEPT.  L  FREEPORT,  ILL. 


I    SELL    PATENTS 


THERE  HAS  BEEN  PLACED  WITH  ME 
FOR  SALE  THE   U.  S.   PATENT  ON 

A  New 

Combination  Lock 

M.>^t  snnple  of  cnn^Irurtinn— Made  in  .'ill  f^>iiii-.. 
liotn  poui-lock  to  I'.ulduck.  Will  be  iist-d  wUviv 
r.iinbiiitition  locks  have  nevtr  been  used  befoTi-. 
It  is  I  believe  an  unusual  chance.  Ownt-r  will  sell 
[Ml. -lit.  or  leasp  It  MM  iDvalty.  All  d-taili,  to  u- 
s['Mii-.iMe  and  intii  rsto.l  i>a\  tie^. 


CHARLES  A.  SCOTT,  ^"i,;v;'u:,;:'?.r- 


Fkkk  opinion  as  to  patentability.     Send  for  (luido 
Knok  and  Wliat  To  Invent,  tini'st  publication  is- 
sued for  free  distriiuition.     Patents  .^x'curud  by  us  advertised 
free.  EVANS.  WILKENS  <S.  CO. 


No.  600  F  Street.  N.  W. 


Washington,  D.  C. 


TWENTY-FIVE   YEARS   ACTIVE    PRACTICE 

Sj..  .-i.ihi  ;    ■•WUKhlM.   u\    NIK   t  Ul.l  lU  s  OK  Ol  ||H:s" 


PATENTS 


Caveats,  Trade  Marks, 
Copyrights  and  Designs 

Stud  viMit  tiii^iiiL^s  ■lir._-<  t  I.I  \^■.l..)li^i;tl'n      Saves  time  aii.i  in- 
sures luitet  service.  Personal  Attention  Guaranteed. 
PAMPHLET     ON     PATENTS     FREE 
E.  G    SIGGERS,  Patent  Lawyer 
Suite  10  National  Union  Bide.  Washington,  D.  C. 

ATENTS 

Valuable  Ttni.k  on  I'at.nts  FREE.  Tells  h.>w  to 
se.-iir.'  tlieni  al,  I..w  e..vt.  l\.,\\  l.>  Nell  n  rat.rit,  and 
What  I o  Invent  fur  rii.IU,  Hives  Meehanieal  Mnvenients 
InvMliial.ie  to  Invenrms.  Full  nf  M.aiev  aiakiiik'  latent 
li,r,.rnn,ti„n.  NEW  BOOK  FREE  1"  "li  » In'  "rite, 
n  y\y  vlu  .<  lilrnr  h,  rni.-ni  wt,-..  ;iis  t.  Slr^rl,  n.  w,  nusMnLi.ai.  It.  c, 
NEW  YORK  OFFtCE,  290  Broadway,  New  York  Citv. 

Philadelphia  Firm,  qualified  to  develop, 
manufacture  and  market  Patented  Articles, 
Metal  Specialties,  Tools,  etc.,  desires  to  cor= 
respond  with  persons  having  something  sal- 
able. Address  MANUFACTURER,  care 
Technical  World,  3315  Armour  Ave.,  Chicago 


EMPLOYMENT 
DEPARTMENT 


"^' 


§TO  EMPLOYKKS-Thk  Tfchnicai.  Woki.d  Maga/ink 
otters  its  services  in  biintjint:  tuiployers  of  skilled  labor 
into  communication  with  trained  and  etiicient  men.  Write 
the  Employment  Department  full  particulars  as  to  the 
qualitications  necessary. 


SITUATION  VACANT 

Wanted — A  ymin.s;  man  of  some  mechanical 
alrility,  to  liegiii  as  a-^sistant  foreman  in  manu- 
faciunng  eitablislimeiu  wliere  tlie  specialty  is 
rnllmi^  stock  and  pateiiteti  specialties  in  iron 
and  brass.  ^  Address  'J'hc  7"i-f/n(;Vi;/  ll'orlil 
Miii:t::iiu\  No.  4JJ. 


SITUATIONS  WANTED 

Wa.vied — Position  as  Assistant  Engineer  in 
a  light  or  power  plant.  Experienced  in  rnn- 
ning  slow-speed  engines.  Desire  practical  ex- 
perience with  eleetneal  machinery.  Address 
'1  lu-    Tn-Iuiical    ll'dild  M(}ga:})!c,  No.  408. 


\\'a.\ti;i» — Posilion  as  Oikr  in  a  large  elec- 
tric i)ovver  honse  or  lighting  plant.  References. 
Address  The   Technical  World  Magacinc,  No. 

4 1  J. 


_  Waxtfii— Position  on  testing  floor  of  an 
I'kcirual  .Maniifaetnniig  Company,  or  in  a 
Central  Station.  References.  Address  The 
Techiiiciil  World  Magazine,  No.  414. 


Wanted — Position  as  Carpenter.   References. 
Address   'The  Technical  ll'orld  Magacine,  No. 

415. 

^  \\',\XTED— A  Student  of  the  American 
Scli.Hjl  wants  a  |iositioii  where  practical  ex- 
Iiirieiice  can  he  ohtained  in  operating  electrical 
machinery.      Address     The    Technical    World 

Maya.:ine.  No.  416. 


Wantfd-- Position  as  .Stationary  Steam  En- 
gineer. iMtteen  years'  experience  as  general 
m.ichniist,  tool  maker,  and  engineer.  Refer- 
ences, ,\ddrcss  The  Technical  World  Maga- 
:nh  .  No.  417. 


Wantfd — Position  ill  some  E.lectrical  line 
where  jiractic.-d  experience  may  he  obtained. 
AiKlress   I  he  Technical  World  Manasine,  No 

41X, 


Wanted— Position  as  Draftsman  Three 
years'  experience  as  machinist.  References. 
Aildress  'The  Technical  ll'orld  Mw^azine.  No. 
419. 


Mcnlion   Technical  ll'orld  M aga-ini? 
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SOLIDHED  THUMB  TACKS  IN  COLORS  ARE  THE  HANDIEST  AND  MOST  ATTRACTIVE  FASTENING 
For  Drawings,  Show  Cards,  Photos,  Window  Dressing,  etc.    Sample  doz.,  postpaid,  colors,  20c.;  brass,  loc. 
HAWKES- JACKSON  COMPANY,  Makers,  83  Duane  Street,  NEW  YORK. Send  for  Booklet. 


INVENTORS 

CWe  manufacture  Metal  Specialties 
of  all  kinds,  to  order  ;  largest  equip- 
ment ;  lowest  prices.  Send  sample 
or  model  for  low  estimate  and  best 
expert   advice     -       -       -       -     FREE 

THE   EAGLE   TOOL   CO. 

Dept.   F  CINCINNATI,    OHIO 


WE    ARE    SELLING 

Xmas    jToy  Electric  Railways   S3  to    ....  S  60.00 

"Xxee         Passenger  and  Freight  Trains,  §5  to    .  50.00 

t  •  -u*         Electrica*  Books,  10c  to  ....     .  5.00 

Lights      Necktie  and  Cap  Lights.  75c  to   .    .    .  5.00 

with         Battery  Table  Lamps,  S3  to    ...     .  10.00 

Battery     Carriage  and  Bicycle  Lights,  $3  to  .    .  6.00 

*                  Lanterns  and  Pocket  Lights,  75c  to    .  3.00 

*J  Up       Battery  Motors  and  Fans.  $1  to   .    .    .  1:1.00 

Electric  Door  Bells  complete,  75c  to   .  1.50 

_         Telephones  complete,  S2.50  and      .    .  5.95 

OI9IO      Telegraph  Outfits  complete.  Si. 75  to    .  2.50 

'  -""         SH.OO  Medical  Batteries        ....  3  il5 

Sl'-J  Electric  Belt  with  Suspensory       .  2.50 

ui/\Bi>^     Dynamos  and  Motors,  Si  to      ....  1000.00 

^(T^-^M    t^as  and  Gasoline  Engines,  S3  to      ,    .  1400.00 

ClEVEl^D   We  UnderseU  All  Catalogue  Free 

■^  WANT  AGENTS 

OHIO   ELECTRIC  WORKS,  Cleveland,  Ohio 


20th  CENTURY  SOAP, 


a  purely  vegetable  oil  soap,  containing  no  lye,  but  cleaning  by  the 
penetrating  nature  of  its  oils.  Good  for  engineers,  electricians, 
chemists,  etc.,  it  thoroughly  removes  all  stains,  such  as  rust, 
grease  and  oil,  either  from  the  hands  or  clothing,  without  injuring  in  the  slightest.  Also  unsurpassed  as  a  DRILLING  SOAP.  HAS 
NO  EQUAL  FOR  AUTOMOBILES.  For  cleaning  floors  and  walls,  especially  hard  wood,  it  is  invaluable.  Does  not  injure  the 
polish,  but  adds  to  the  lustre.    If  your  dealer  does  not  keep  it,  send  us  his  name  and  address  and  we  will  send  you  a  large  can  free. 

168  East  Jackson  Boulevard^  CHICAGO 


HOFFHEIMER  SOAP  COMPANY, 

Eastern  Office,  No.  1  Madison  Square,  NEW  YORK. 


Renshaw  Bldg.,  PITTSBURG,  PA. 


Jessop  Steel  Company 

Washington,  Pennsylvania 

MANUFACTURERS     OP 

Crucible  Sheet  Steel 

of  superior  quality,  for  Circular  Saw  Plates, 
Cross-cut,  and  all  long  Saws.  Billet  Web, 
and  all  short  Saws;  also  Rollers  of  Dead 
Soft  and  I'hree-Pass  Cold-Rolled  Sheets. 


Correspondence       Solicited 


The  Turner  No.  8 
Alcohol  Blow  Pipe 

Will  do  Lead  Burning  on  Stor- 
age Batteries.  Produces  a 
steady  strong  needle  flame  of 
about  30ao°F.  Will  melt  25X 
Platinum  Solder.  Satisfaction 
Guaranteed. 

All  Jobbers  sell  at  our 
Factory  Price,  S7.50  Net 

THE  TURNER.  BRASS  WORKS 

45  N.  Franklin  St.  Chicago 


DESMOND  DIAMO-CARBO  EMERY  WHEEL  DRESSER. 


Only   r 


>al  Nul>stltnte  for  RIack  llla-iiond.     IIaril< 
.'  knonu Sent  on    la  day 


fal. 


No.  1.       fi   inches  long        .        .        .        $3.00 
No.  3.     10        "  "  ...  3.50 

No.  5.     12        "  u  ...  4.00 

Takes  the  place  of  the  expensive  black  diamond.    A  tool  room 
necessUy,  for  the  purpose  of  truini^  and  shaping  emery  wheels. 
Sit  down  and  order  one  NOW,  sending:  us  the  price  as  above,  try  It  15  days,  and  if  you  are  not  pleased  with  it,  send  it  back  and  we 


^3* 


^ 


will  refund  the  money  without  question  and  AT  onck. 

THE  DESMOND-STEPHAN 


MFC.  CO.,  URBANA,  OHIO 


DON'T  BUY  GASOLINE  ENGINES 

Until  you  investigate    'THE  MASTER  WORKMAN" 

a  two-cylinder  gasoline  engine  superior  to  all  one-cylinder  engines;  revolutionizing  gas  power.  Costs  Less  to 
Buy  and  Less  to  Run.  Quickly,  easily  started.  No  vibration.  Can  be  mounted  on  any  wagon  at  small  cost 
— portable,  stationary  or  traction.  Mention  this  paper.  Send  for  Catalogue.    This  is  our  Fifty-second  Year. 

THE    TEMPLE    PUMP    CO.,  Mfrs.,    Meagher  and  15th  Sts.,  Chicago 


Mention  Technical  World  Maga::ine 
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Mr.  Businessman 

There  are  two  ways  in  which  vuu  can  in- 
crease the  volume  of  your  business.  Line 
up  shoulder  to  shoulder  with  your  competi- 
tors and  maintain  a  costly  fight  for  trade; 
or  with  advance  information  secure  the 
business  witiiout  even  a  struggle. 

Your  own  business  sense  will  tell  you 
which  is  the  least  costly  and  most  profit- 
able. 

Press   Clippings 

will  give  you  all  the  information  printed  in 
the  country  bearing  upon  your  line  of  busi- 
ness and  give  it  to  you  while  it  is  fresh  antl 
valuable  —  before  your  competitors  even 
hear  of  it.  Press  Clippings  w-ill  open  new 
markets  for  your  goods,  find  you  new  buy- 
ers and  new  channels  of  distribution.  The 
cost  is  but  a  few  cents  a  day  or  week. 

Write  for  our  book  about  clippings  anti 
our  Daily  Husine^s  Reports  and  how 
they  m^y  be  applied  to  your  protii. 
We  will  send  it  to  you  free  and  will  also 
<luote  you  a  special  bargain  rate  foi  a 
trial  month  if  you  will  name  the  sub- 
ject,    .address 

International  Press  Clipping  Bureau 

123  Boyce  Building,  Chicano,  U.  S.  A. 


Some  o°Jr  25c  Books 


•'  Ho-w  to  Become   a  Good 

Mechanic  " 
"Drawing       Instruments, 

How  to  Use  Them  " 
"The  Slide  Rule  and  How 

to  use   it " 
"Home  Handicrafts" 
"Concrete,    How    to    Mix 

and  Use" 
"Artificial     Stone,     Terra 

Cotta,    Etc.  " 
"Masonry"  "Bricklaying" 

"  Plastering  " 
"Carpentry"     "Joinery" 
"The  Steel  Square" 
"  Rafter  and  Brace  Tables" 
"Wood  Turning" 
"Cements  and  Glue" 


Any  book  sent  postpaid  on  receipt  of  25  cents.       Five 
for  one  dollar.     Money  back  if  not  satisfactory. 

Send  for  complete  descriptive  citcular. 

INDUSTRIAL  PUBLICATION   CO. 

16  Thomas  Street  ::  NEW  YORK 


EMPLOYMENT  DEPARTMENT-iConcludedl 

Wwiiii — I'lisitii.ii  as  Mvchanical  Engineer 
'■r  .Master  Mechanic.  Sixteen  years'  c.\peri- 
ciicc  as  mechanical  superintendent.  Refer- 
ences. Address  'flic  Tcchuiial  World  Masa- 
r/);r,  Xo.  420. 


Waxtf.ii — Prisition  as  Mechanical  Drafts- 
man. References.  .Address  The  Tcchmiu! 
World  Magacine,  No.  +21. 


W'.VNTED — Position     in     Drafting    Rooin    or 
Kn.yineer's  Office,  bv  a  graduate  of  the  Ameri- 


can School.  I- 
F.ngland.  .\<1 
Mtoiacinc.  Xo. 


jcality  preferred.  Eastern   New 
iress      Tlw      Tcclniical      World 


W.WTEii — .\  student  of  the  .American  School 
wants  position  as  helper  where  practical  ex- 
perience may  be  nbtained  in  operating  ma- 
chinery in  Power  plant.  .Address  Tlic  Techni- 
cal World  Mo'^aziiic.  No.  423. 


\\'AXTi;ti — Positirui  as  Machinist  or  Pattern 
.Maker  Experienced  in  metal  pattern  makin.y. 
References.  .\ddress  The  Tccliuical  il'orld 
Magazine,  No.  424. 


Waxteh — Position  with  an  Electric  Railroad 
(  nmiiany  or  in  a  I.i.ifhtin.t;  IMant.  References. 
.\ddrrss  'I'lie  Tecliu/cal  World  Magacine,  Xo. 
4-'.^ 

^• 

\\'.\XTEn — Position  as  an  Electrical  En- 
'jineer.  Stationary  license.  Twelve  years'  ex- 
]ierience  with  all  kinds  of  electrical  machinery. 
References,  .\ddress  'The  Technical  Wtold 
Magacine,  Nu.  426. 


W'.vxTF.ri — Positinn  as  Oiler  on  large  station- 
•  iry  en.gme.  E'ne  year-'  experience  liring  trac- 
tinii  engine.  References,  .\ddress  'The  Tech- 
nical   World   Magacine.    No    427. 


W'vXTF.ii — .\  stnilent  of  the  .\merican  .School 
w. lilts  a  posiiiiin  where  practical  experience 
0,111  lie  nlit.inied  111  nperating  electrical  ma- 
cliiiiery.  with  ehanci'  for  advancenienl  Ref- 
ereiicis  .\ililre?  s  'I'he  lechnical  World  Mag- 
acine, Xo.  42S. 

^» 

W.xxTFD — Position  as  Tracer  or  Detailer  by 
iiiechanical  draftsman,  E  C.  .S.  graduate.  .Ad- 
dress The  'lechnical  World  Magacine,  Xo.  429. 


W'wTFii — Pi'sitiirii  .as  I'lectrici.m  nr  Dy- 
ii.iiiU'-'render  in  a  meiliiim-si/ed  lighting  pl.int. 
•  >r  .Assistant  in  large  plant.  I'"xiierienced  in 
operating  farm  machinery  aiiil  traction  engines. 
Ri-ferences.  .Address  'The  rechnical  Il'orld 
Magacine.    No.    430, 


.Menlion   'Technical  ITorld  Magacine 


THE   TECHNICAL   WORLD   MAGAZINE 


GUI 


are  the  standard  for  accuracy,  workmanship,  design  and 
finish.      Whether  you  use  tools  to  earn  your  daily  bread 

or  for  amusement  and  relaxation  from  a  different  vocation,   it  pays  to  use  GOOD  tools. 

You  can  get  a  better  quality  of  bread  and  a  gcod  deal  more  pleasure.      Use  Starrett  Tools. 

Send  for  Catalogue  No.  17G.     176  pages,  illustrated,  free 

THE  L.  S.  STARRETT  CO.       Athol,  Mass,  U.  S.  A. 


Type 
G 
Engine  f, 


OLVS^NGINES 


There  is  no  gas  engine  as  simple  as  an 
Olds— compare  it  with  others  and  this  state- 
'  ment  is  proved*    Repairs  cost  practically  ^ 
nothing.    Every  adjustment  is  very  simple  to  ' 
'  make.    Exact  duplicates  of  any  part  can  be  fur-  \ 
Dished  at  once,  ready  to  put  on.    This  is  import- 
ant in  case  of  accident. 

THE  MOST  ECONOMICAL  ENGINE 

for  supplying  power  for  general  uses.  Tell  us 
your  requirements  and  we  will  help  you  tit^ure 
out  what  you  need.  Send  for  our  catalog  show- 
ing Type  A  (2-8  h.  p.).  Type  G  (8-50  h.  p.).  Types 
K  and  N  (12  to  1200  h.  p.,  used  with  our  Gas  Pro- 
ducer.    It  will  reduce  fuel  cost  75  per  cent), 

Celebrated  Picture  Free 

For  4  cents  In  stamps  we  will  also  mail  you  Rosa 

Bonheur's  "Horse  Fair."  tiie  most  celebrated     ' 

animal    picture    in    the    uorld;   B]ze,   liix^r), 

beautifully  colored,  suitable  for  fraraluj^. 

^Olds  Gasoline  Engine  WorKs^ 
Lansing.  Mich. 


LUNKENHEIMER 

OIL  CUPS 


Will  Prolong  the  Life 
of  Bearings  and  Pre- 
vent Them  from  Get- 
ting Hot. 

STRONG,  PRACTICAL 
AND  DURABLE 

Will  Feed  Oil  at  the  Same 
Rate  Until  Cup  is  Empty 

Will  Not  Shake  to  Pieces 
When  Placed  on  Jarring 
Machinery 

Made  in  Large  Varieties 

If  your  local  dealer  cannot 
furnish  them,  notify  us 

THE  LUNKENHEIMER  GO. 

Largest  Manufacturers  of  HiKh-Grade 
Engineerijig  Specialties  ia  the  World 

Main  Offices  and  Works 

CINCINNATI,  OHIO,   U.  S.  A. 

BRANCHES 

NEW  YORK  LONDON,  S.  E. 

26    CORTLANDT    ST.  35  GREAT  DOVER   ST. 

We  also  Manufacture  a  Complete  Line  of 

Brass  and  Iron  Valves,  Lubricators,  Whistles,  Oil  and 

Grease  Cups,  Cocks,  Etc. 

i-T.  w. 


55=57  Market  Street,  CHICAGO 
40  Pearl  Street,  BUFFALO 


IF  ONCE,  THEN  ALWAYS 

^  When  we  tell  you,  as  we  distinctly  do,  that  if  we  can  induce  a 
man  to  try  just  one 

"LEVIATHAN    BELT." 

we  feel  iierfectly  certain  of  his  future  orders,— is  it  any  wonder 
that  we  "hustle"  for  that  trial  order?  He  may  put  it  on  with 
some  misgivings,  but  it  don't  matter  a  bit.^the  facts  will  soon  over- 
take him.    Sural    Would  you  like  a  "LEVIATHAN"  memoir. 

MAIN  BELTING  COMPANY 

Sole  Manufacturers 
12th  AND  CARPENTER  STS.,  PHILADELPHIA 

120  Pearl  Street.  BOSTON 
309  Broadway  ,  NEW  YORK 
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Break  the  Monotony  of  Winter 

Aftt-r  the  dreary  monotony  of  winter  has  set  in,  when  outdoor 
life  is  no  longer  possible  and  the  chill  discomfort  of  the 
season  in  town  has  become  almost  unbearable,  you  owe  your- 
self the  relief  of  a  short  trip  back  into  the  land  of  summer. 

In  twenty-four  hours  after  the  United  Fruit  Company's 
well-appointed  twin-screw  ship  has  cleared  the  ice-clogged 
harbor,  you  will  be  sailing  with  comfort  through  gradually 
tempering  seas  and  within  four  days  find  yourself  in  a  new 
land  of  enchantment — "Jamaica — the  Sunny." 

Before  you  flash  the  jeweled  waters  of  the  "Golden 
Caribbean."  Inland  the  lofty  slopes  of  the  Blue  Mountains 
rear  their  cloud-capped  summiti.  On  every  side  the  land 
and  its  people  ofifer  the  varied  interest  of  a  history  dating 
back  to  the  Buccaneers  of  the  Spanish  Main  and  a  modern 
native  life  most  picturesquely  attractive. 

Above  all,  the  warmtli  of  a  tropical  winter,  tempered  by 
the  never-failing  trade-winds,  invites  you  to  renewed  enjoy- 
ment of  life  out  of  doors 

l\  rile  us  for  full  information  including  our  beautifully  illustrated 
hrochuTe—**A  Happy  Month  in  Jamaica"  and  our  monthly 
publication,   "The   Golden   Caribbean.'* 


UNITED    FRUIT    COMPANY 


Long  Wh.irf,  Boston 

Raymond  (V   Whilcomh  Co. 


5  Norlh  Wharves.  Philadelphia 
321  S(.  Charles  St.,  New  Cfleaos 


Hughes  and  Henry  Sis..  Baltimore 

Thos.  Cook  &  Son,   louriit  Agents 


■^'^ 


%^ 


'Siife        Sj,* 


Mrnliini    'Frclniuiil  WorlJ  Mii'(i:i}u' 
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Complete 
Drawing 
Outfits 


No.  1  a — R  e  g  u  1  a  r 
Retail  Price,  $15.34 
SPECIAL   PRICE, 


The  Official  Drawing  Outfits  Used 
and  Recommended  by  the  American 
School  of  Correspondence. 


No.  2  a— Regular 
Retail  Price,  $21.44 
SPECIAL   PRICE, 


"De-tcripfi-Oe    Circular    on    Application    to 

A.  D.  MACLACHLAN,  502-504  Boylston  St.,  BOSTON 

ARCHITECTS'  AND  ENGINEERS'  SUPPLIES 


ELECTRIC  MOTOR 

Polishing  and  Grinding 

MACHINE 

For  Factories,  Jewelers,  Hotels  and  Restaurants 

Write  for  particulars.    Also  for  Bulletins  on  Motors.  Dynamos,  and  Special 
Electrical  Machinery. 

ROTH  BROS.  £^  CO.,  Manfrs. 

Tel.  Main  2429  27-29  S.  Clinton  St..  Chicago 


ASK  YOUR  ENGINEER  FRIEND  ^,^",^^^0^'' 

TULLEY'S    HANDBOOK    ON   ENGINEERING 

is  the  must  complete,  plain  and  practical  work  on  the  market.  Tliirty  volumes  of 
steam,  statiouaiy  and  elc-etrleal  engineering  condensed  into  one.  Eiiual  to  a  two 
years' course  at  a  technical  school.  Written  in  plain  language  for  practical  men. 
You  don't  have  to  be  a  coHege  graduate  to  understand  it.  Algebra  aud  Greek  let- 
tei  8  are  left  out.    Everything  you  need  to  know  is  kept  in. 

Helps  you  get  your  license  and  t lien  solves  your  dlOicultles  In  the  engine  room. 
For  prnctii-at  infonuatlon  don't  ask  thecolletre  professor,  but  go  to  the  working 
eiik'ineer  Tnlley  has  been  one  for  over  twenty-eight  years.  Mr.  Emplover.  you 
als.i  ;,'tt  p.>'t«  <i,  so  you  will  know  when  your  engineer  Is  working  right.  Over  990 
page.Sj  lui*  illustrations.   Slips  into  your  pocket.    Always  at  hand  when  wanted. 

Mail  us  the  attached  coupon  with  83-riO,  examine  the  book,  and  if  not  suited 
send  it  back  «nd  we  will  return  your  money  at  once.  Over  17,000  sold  on  this  plan, 
and  only  th-ree  in  10,000  returned.    This  shows,  doesn't   it? 

REVISED  5th  EDITION  JUST  OUT 


H.C.Tl'LtEV  Jt  CO.,  Wa!n«rlsht  Bid?.,  St.  Louis,  Mo. 

Enclosed  find  .'^iS.rtO.    Send  tbe  book.    If  U  does  not  suit  me  I  will  return  l(,  and  too 
will  send  nij  money  buck  at  once.  T.w. 


City  and  State_ 
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ARE     YOU     IN-     T>      •■•,. 
TERESTEDIN      iJUliCling     OT 

Building  Construction 

SEND     TO-DAY    FOR     SAMPLE     COPY    OF 

National  Builder 

FRED    T.     HODGSON.  Editor 


A  practical  monthly  buildinR  journal.  Each  issue 
contains  a  manila  supplement  24  x  36  inches,  showing 
the  complete  plans  of  a  building  drawn  to  scale  with 
full  details.  A  detailed  estimate  accompanies  each 
plan.  The  reading  paj^es  contain  live  inatier  on  im- 
portant subiccts  such  as  CEMENT  AND  STEEL 
CONSTRUCTION.  STYLES  of  ARCHITECTURE, 
MASONRY,  USES  OF  TOOLS.  Etc. 


PORTER,  TAYLOR  & 

PUBLISHERS 

360  Dearborn  Street,  :: 


CO. 


CHICAGO 


THIS  BOOK 

contains  more  matter  on 
this  subject  than  any- 
thing; ever  printed.  Dia- 
grams and  tables  very 
complete.  Over8()pap;es 
and  l<i5  tables  and  illus- 
trations of  articles  used 
in  ]iiiie  work. 

Fine  for  DRAFTSMEN 
and       ARCHITECTS. 

Sent  post  paid. 

Bound  in  Flexible  Clotll,  50c. 
Bound  in  Leathciette.   -    75c. 

If  you  are  interested  in  drafting  send  '2'i  cts.  for 
4  months'  trial  to    THE   DRAFTSMAN 

which   has  data   sheets  with   it  each   month. 

Data  Sheet  Bindeis    .       -       -       -    25c. 

The   DRAFTSMAN    hn-  one  year  Cl   \f\ 

and  the  cloth  bound  lujiik.ibove  sent  lor  ^lelU 

A  booklet  on  LETTERIMG  .sent  post  paid  for 
2.")  cents.     Circulars  of  books  FREE. 


^  dd. 


THE  BROWNING  PRESS 

PUBLISHERS 
lock   Drawer  O         ::         CLEVELAND,  OHIO 


MAGNIFICENT 
WATER   POWER 

F      O      P^  SALE, 

which  will  develop  ten  thousand 
horse-power  With  this  is  included 
200  acres  at  dam  site  and  300  acres 
at  power  site.  The  property  should 
be  developed  in  connection  with 
the  generation  of  electricity  for 
power,  as  we  have  application  from 
numerous  industries  for  site  when 
developments  are  assured.  There 
are  also  a  number  of  towns  within 
a  radius  of  thirty  miles  ready  to 
contract  for  both  light  and  power. 

PAPER  AND  PULP  MILL 

One  hundred  million  cords  of  pulp 
wood  are  tributary,  extending  up 
the  river  for  a  distance  of  thirty 
miles,  and  commaufiing  as  well  a 
territory  of  several  hundred  miles 
connected  by  rail.  For  engineer's 
report  and  detailed  data  address, 

J.  W.  WHITE.  General  Industrial  Agent 

Portsmouth,  VirEinia. 
SEABOARD     AIR.     LINE     RAILWAY 


A  Winter 
Trip  Abroad 

In  60  Hours 

"The  Only  Way" 

CUBA 

Beyond  the    Snow  Line 

Luiiil  uf  iKip'tmil    MmiiiH.r  iitid 
"lu.vuii.'us   rt-^t." 

THE     HAVANA     I^IMITED 

Via   ('liii'.a«o  &    Alton,    .llohile  &  iHii.i   Uoiite. 

Tiaiiide  luxe— of  cluli.  in»rary,  l>ath  room 
ami  barber  ^'lu>it  cars,  (liiiiiij;  ciu ,  h'liilniaii 
Hiaw  lii^,'  lo.im  ami  I'liUinaii  (.oKiiiartiiH-iit 
sl<(|Pintr  .Jirs.  w  itli  Mill  pal  l..r  ami  'ili^t-i  \  a- 
tiMii  pl^if  imni.  I.i'ave.s  (  Imak'n  cv  m  Ki  j- 
fl,i\  ut  .'.  r.  M,  uvfr  the  HiicaK"  A- Alinu.  ami 
SI  I.^Mii^at  9.401'.  M.uver  tilt' Mol-ik- JrtHiio, 
tMiii-lcn  iiip  passenners  nt  Si'.M.  Saturtlay 
iiKlii  at  the  dorks  in  Mobile  to  the  lna^;Iull- 
fint.  twiii-scren',  oceaii-iroint::  s^teanier, 
■'  rriaee  ^ieor^,'e,■'  ol  the  Miiiisoii  Line, 
uliiih  reaches  Havana  at  sunrise  Moritlay 
niMi  niti^— only  fiu  hours  out  from  ('hieat:o. 
The  Ia,ste>t  titiievia  the  be.st  route,  with  an 
uiieiiiialed  service  all  the  wny  throuj^h. 


Round  Trip  Rates  inrlude  berths  and  meals 
on  steamer.  Havana  Limited  service  beirins 
Jan.  6.  hut  travel  will  be  heavy  and  reserva- 
tions sh<)u|(i  be  arraiiireri  for  now. 

For  lull  i>aiti.-iihu\s  adiire-s, 

GEO.  J.   CHARLTON. 

G.   P.  A.  Chicago  &  Alton    Railway, 

Chic.igo. 
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The  "  UNIVERSAL"  Fountain  Draughting  Pen 


TT  Economy  is  the  keynote  of  modern  methods.    To  use  this  pen  means  economy  of  time  and  energy,  turning  drudgery 
into  real  pleasure.     No  more  stopping  to  fall.     Will  not  clog.    Sent  on  approval.     Write  for  special  introductory  offer. 


SMITH  a  STOKES  CO., 


A  24-25  German-American 
Trust  Co.  Bvilldlng 


Philadelphia,  Pa. 


"KOH-I-NOOR" 

TRACING  CLOTH 

Is    Unequaled    in    Trans- 
parency, Erasing  Qualities, 
and    Freedom    from     Pin- 
holes ::      ::      ::      ::      ::      :: 

'^"■Ask  your  Dealer  for  it 

Samples    and   Prices    on 
Application. 

It  Isn't  too  T/ate 

You've  got  plenty  of  time   yet  be- 
fore   Christmas  to    make    yourself 
or  your  friend  a  present  of  a  set  of 
Devoe  drawing  instruments. 

CI,  You'll   find  them   at  ail  prices; 
the  largest  assortment  in  the  coun- 
try. 

"Devoe"  always  means  best 
quality.      Send  tor  catalogue. 

L.  ^El  C.  HARDTMUTH 

M  aK.er  J 
49  Barclay  Street,       .        -       NEW  YORK 
12  Golden  Lane,         -         -         London,  Ervg. 

Devoe  &   Raynolds   Company 

I  76  Randolph  Street,           Chicago 
Fulton  &  William  Sts.,    New  York 
1  2  14  Grand  Avenue,   Kansas  City 

p 


ATENTS 


Valuable  and  Salable  Patents  Promptly  Secured. 
Advice  as  to  Patentability  and  Commercial  Value 
Free    ^    ^    ^    Write  for  Inventor's  Hand  'Book 


SHEPHERD    6*    PARKER,     Patent    La^wyer 


"During  the  past  teu  years  Mr.  Shepherd,  of  Shepherd  & 
Parker,  has  obtained  for  us  a  great  many  important  patents. 
We  have  no  hesitation  in  heartily  recommending  him  to  any- 
one baviog  need  of  the  services  of  a  patent  attorney." 

HALLWOOD  CASH  BKGISTEB  00. 


Mr.  Parker  on  November  1 ,   1903,  resigned  his  position  as  an. 
Examiner  in  the  U .  S.  Patent  Office  to  enter  this  firm. 

Address,  844  G.  St.,  Washington,  D.  C. 


r 


KEUFFEL  &  ESSEE  CO. 

OF    NEW   YORK 

IF    YOU    USE    DRAWING    OR    SURVEYING    INSTRUMENTS 

We  want  to  send  yon  FREE  one  of  our  500  page 
illustrated  catalogues  giving  full  description,  prices 
and  other  useful  information  of  our  Drawing  and 
Surveying  Instruments,  Paper,  Inks  and  High- 
Grade    Drawing    Material  of   every  description. 

"Rejt    Quality     and     Loia  e  j  i     "Prices 

Address  Nearest  Branch 

New  York 127  Fulton  Street 

CKicago,  .        .        .       Ill  E.  Madison  Street 

San  Francisco,        .  303  Montgomery  Street 

St.  Louis,  ....       813  Locust  Street 
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JTTST    rT'RI,ISHEn-.?l..'50 


It    tells    sTivipliicall^ 
com  iiiciiijjlv,    till'    tads 
about    llu-    Ikft'   Trust. 

It  is  a  trai;ic  roniance 
of  svsli'uiatic  couinier- 
cial    liuia-ain-crs 


Its  fijiurt-s  aiul  slatis- 
tics  ai'i-  uriansWiTalilc. 
in  y  1(11  a  iak-  to  which 
no  \  i\  id  writiiiir  cin  add 
one  jot  and  IVoni  vhich 
no  so|)liistry  can  take 
onr  jot  away. — 'I'lie 
Octoiicr   l>{)i)/,miin. 


It  is  a  history  of  the  real  conditions  existing  in 
the  American  business  world  of  to-day,  considered 
calmly,  dispassionately,  yet  throbbing  with  fascinat- 
ing interest.  It  is  the  work  of  a  careful  investigator 
who  as  a  writer  has  few  if  any  equals  in  his  mastery 
of  pure,  picturesque,  forceful  English. 

For  sale  at  all  liooUstori-s  or  of  llu-  I^iiblislifrs 
Tin:  UnK-.wAY-TiiAYEK  Co.mi'axy,  :JI  E.  17th  Street,  L'uion  Square,  New  York 
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^oxx  can   sanJe  one-half  on  n^agaztnes 
by  laKJrig  ad-Vantage  oj^  Ihe  J^olJotafing 

Great  Half-Price  Offer 

Cosmopolitan  Magazine  (Regular phccIioo)]  our-PHce 

THE  REVIEW  OF  REVIEWS    .   .  (Regular  Price,  $3.00)  [ 
WOMAN'S  HOME   COMPANION     .  (Regular  Price,  $1.00)  j  $2.55 

Total,  1 5.00  J 

IMPORTANT    '^^^^^  subscriptions  may  be  new  or   renewals.      Renewals   may  be  started  at  expiration  of 

present  subscriptions.    For  your  convenience  we  have  put  several  places  in  tha  order  blank 

for  name  and  addresses-but  the  magazines  in  each!club  will  be  sent  TO  ONE  ADDRESS   or 
TO  SEPARATE  ADDRESSES— just  as  you  please. 


Three  Other  Splendid  Offers: 


Cosmopolitan    ...  $1.00  ] 
Woman's  Home  Comp.,     1.00  v 


Our 
Trice 


Cosmopolitan  ....  11.00 

Review  of  Reviews  ....  3.00 
Woman's  Home  Companion,  1.00 
Success 1. 

Total,    $6, 


Total,  $2.00  j  $1.^ 

\    Our  "Price 

J  $3.00 

.00  /  is  just  half 


Cosmopolitan,  $1.00  ] 
Success 1.00  I 


Our  ■ 

Trice 


Total,  $2^00  j  $1.50 

Send  for  our  clubbing 
oJifers — ihe  mo^t  liberal 
cVer  made! 


Fill  out  and  mail  this  ORDER  BLANK  today— NOWI 


Send  COSMOPOLITAN  to 


Name  . 


Cosmopolitan  Magazine, 
1789  Broadway,  New  York 

Dear  Sirs: 

Please    send    the  following 
magazines  to    the    addresses 

given.     I  enclose  % Address 

to  pay  for  same. 

Name  _ 


Address  _ 
Name 


Send  J5EV1EW  OF  REVIEWS  to 


Send  .WOMAN'S  HOME  COMPANION  to 


Mail  this  coupon  to 

Cosmopolitan  Hagazine 

1780  Broadway,  New  York 


Address . 


Send  SUCCESS  to 


Name 


Address  . 
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ASK  YOUR  NEWSDEALER 


FOR 


HIS  CATALOGUE 

OF 

SUBSCRIPTION    COMBINATIONS 


O  CENTS  •)  ATEAJt 


:an 


ILUIgTK^D 

Sine 

IXSUIB  MONTHiy 


TO  THE  PUBLIC 


The  National  Association  of  Newsdealers,  Booksellers  and  Stationers,  the  only  national  organization  of  the 
retail  news  trade  in  America,  have  arranijed  to  present,  through  every  newsdealer  in  the  United  States,  Canada 
and  Mexico,  the  cream  of  subscription  bargains  for  the  season  of    1905-06. 


Your  own  Newsdealer  can  now  fill  your  orders  for 
subscription  comliinations  at  the  lowest  prices, thereby 
saving  you  time,  money  and  trouble,  and  earning  for 
hmiself  .1  protit. 


Ask  your  Newsdealer  for  the  Newsdealers'  Asso- 
ciation's Subscription  Catalogue  before  giving  vour 
subscription  orders  to  a  stranger. 


TO  THE  NEWS  TRADE 

At    the    Twenty-third    Annual    Convention  of    the    National    Association  of   Newsdealers,   Booksellers  and 
Stationers,  held  August  2Sth  and  zgth,  the  following  resolution  was  adopted  : 

RESOLVED;  Th.it  newsdealers  take  np  the  idea  of  magazine  subscription 
club  fiffers  to  compete  with  such  offers  as  are  beiii^'  inatle  by  the  lar^e  subscription 
agents  and  other  combinations  These  offers  will  be  available  for  .ill  newsdealers 
upon  application  to  the  national  association. 

Every    Newsdealer    in    the    United  States,  Canada  and    Mexico  can   now  take  orders  for  the  Association's 
Subscription  Combinations  in  accordance  with  the  above  resolution. 

Special  Notice  to  Newsdealers  : 

11    >"ii    l'ov<-    not    received    ]i.ntiiul.us    of  this    impoilant    dep.irtiire,    send    vour    n.ime    .iiid    address  to 

THE  NATIONAL  ASSOCIATION  OF  NEWSDEALERS,  BOOKSELLERS  &  STATIONERS 

Subscription  Department  27  THIRD  AVENUE,  New  York  City,  NEW  YORK 
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The  Second  Series  of 


Standard  Subscription  Combinations 

For  the  Season  of  1905-06 

Presented  by 

The  National  Association  of  Newsdealers,  Booksellers  and  Stationers 

ANY  NEWSDEALER    CAN    FILL    YOUR    ORDER    FOR    THE     FOLLOWING    SUBSCRIPTION    COMBINATIONS 

AT    PRICES    MENTIONED 


Regular  Price    OUR  PRICB_ 

PEARSON'S Si.oo  I     . 

The  World  To-day  or  any  one  in  Class  A   .      i.oo  [   «P 


102 

The  Theatre  Magazine  3-oo  I   $  O-OO 

$4.00  J 

$0.10 


$3.00 

PBARSON'9 $1.00^ 

Suburban  Life I.oo 

American  Magazine   (Leslie's)  14  months 

or  any  one  in  Class  A I.OO 

$3-00  J 

PEARSON'S $1.00 1 

Outing  or  any  one  in  Class  B 3.00  |  $ 

The  World  To-Day  or  any  one  in  Class  A    .       1.00  ' 

JS-OO 
PEARSON'S $1.00  T 


PEARSON'S $1.00 

Appleton's  Booklovers  Magazine       ,     .      3.00 
American  Boy  or  any  une  in  Class  A 
Woman's  Home  Companion      .     ,     . 


1.00  I 
1.00  j 

6.00  J 


J6 

PEARSON'S $1.00 1 

World's  Work 3.00     $0^5 

Harper's  Bazar  or  any  one  in  Class  A    .     .       i.oo  y^  J—^^ 

$5.00 

PEARSON'S $1.00 

Outing  or  Review  of  Reviews  or  any  one 

in  Class  B 3. 00 

Appleton's  Booklovers  Magazine       .     .      3.00 

$7.00 

PEARSON'S $1.00 

The  Theatre  Magazine 3.00 

Cosmopolitan  or  any  one  in  Class  .\   .      .      .       1.00 

$S-oo . 

PEARSON'S $1.00 

Appleton's  Booklovers  Magazine  .     .     .      3.00 

Recreation  or  any  one  in  Clas.s  A   ....       1.00 
American  Magazine  (Leslie's)  14  months  1.00 

Suburban  Life       1.00 

$7.00 

PEARSON'S $1.00 

Appleton's  Booklovers  Magazine  .     .     .      3.00 

Current  Literature 3.00 

Cosmopolitan  or  any  one  in  Class  A  .      .      .       1.00 

$$.00 


3- 

$o.so 

$0.50 
.$Oj50 


Regular  Price    OUR  PRICE 

PEARSON'S *i.oo 

Metropolitan  or  Good  Housekeeping  or 
American  Magazine  (Leslie's)  14 
months  or  Red  Book 1.80 


$2.>o 

PEARSON'S $i.oo 

Cosmopolitan 1.00 

Review  of  Reviews 3.00 

Js-oo. 

PEARSON'S $1.00 

Cosmopolitan 1.00 

Review  of  Reviews 3.00 

Woman's  Home  Companion  or  any  one 

in  Class  A i.oo 

$6.00 

PEARSON'S $1.00 

Country  Calendar  or  Motor 3.00 

$4.00 

PEARSON'S $100 

Cosmopolitan i.oo 

Review  of  Reviews 3.00 

American    Magazine   (Leslie's)  14  months 

or  Good  Housekeeping 1.00 

$6.00 
PEARSON'S $1.00 

Country  Life  In  America ]  ^'°° 

The  price  of  this  oiier  after  Feb.  ist,  igo6,       '*' 

will  be  $4.50.  jj  „o 

PEARSON'S $1.00 

The  World  To«day  or  any  one  in  Class  A  I.OO 

Appleton's  Booklovers  Magazine       .     .  3.00 

LlpplnCOtt'S  or  any  one  in  Class  B      ,      ,      .  a. 50 

$7.SO 

PEARSON'S $1.00 

The  Theatre  Magazine 3.eo 

Appleton's  Booklovers  Magazine  .     .     .      3.00 

$7.00 

PEARSON'S $i-oo 

The  Theatre  Magazine 300 

Outing  or  any  one  in  Class  B 3.00 

$7.00 

PEARSON'S $1.00 

Smart  Set  or  any  one  in  Class  B  .      .      .     .       3.50 

Outing 3.00 

Appleton's  Booklovers  Magazine      .     .      3.00 


$2^0 

$0.00 

$0.00 
$0.25 

$O.S0 

$c.oo 


$9.50 , 
Select  your  substitutions  for  above  offers  from  the  following: 

CLASS  B  Regutu  Price 

Review  of  Re^'iews $3.00 

Outing  Magazine 3.00 

Lippincott's  Magazine a. go 

Appleton's  Booklovers  Magazine 3.00 

Current  Literature 3.00 

Metropolitan  Magazine  (two  years'  subscription)   .     .      3.60 

Smart  Set a. 50 

Tales a. so 

Burr  Mcintosh  Monthly 3.00 


CLASS  A  Regular  Price 

Cosmopolitan  Magazine $1.00 

Harper's   Bazar 1.00 

The  World  To-day 1.00 

Recreation 1.00 

Sunset  Magazine 1.00 

American  Boy 1.00 

Four-Track  News 1.00 

Madame 1,00 

What  To  Eat 1.00 

Suburban  Life i.oo 


If   you    are   not  within  reach  of  .in    establislied    newsdealer,   your   order    for     any    of    the   above    combinations    will    receive 
prompt  attention  if  sent  to  SUBSCRIPTION  DEPARTMENT, 

NATIONAL  ASSOCIATION  OF  NEWSDEALERS,  BOOKSELLERS  &  STATIONERS 

27  THIRD  AVENUE,  NEW  YORK  CITY,  NEW  YORK 
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SLACK    AND    SCREENINGS 

are  as  good  as  high-priced  coal  if  you  use  the 

MARTIN     ANTI-FRICTION    ROCKING    GRATE 

THE  Grate  Bars  run  lencthwise  of  the  furnace,  are  only  m  inches  wide  (includintr  teeth)  and  cannot  be  left  in  a  posi- 
tion to  catch  the  scraper  when  cleaniiiK.  or  to  project  up  into  the  fu  "I.  No  long  fingers  to  be  burned  off.  The  fireman 
cannot  leave  any  part  sticking  up  into  the  fire.  The  spaces  between  bars  always  remain  the  same  whetlier  shak- 
ing or  at  rest,  it  being  impossible  to  drop  clinkers  between  bars  and  clog  the  grate.  Tlie  heavy  part  of  the  Grate 
Par  is  5' 2  inches  below  tlie  fire  line,  with  free  circulation  of  air  throu^'h  grates,  and  thej'  never  become  liot  enough  to 
warp.     Any  engineer  can  set  it  in  place,  no  cutting  or  changing  of  fire-bos  being  necessary.    Can  burn  any  kind  of  coal. 

but  is  especially  adapted  for  the  Slack  and 
screenings  of  soft  coal.  The  only  ANTI- 
FRICTION crate  made,  that  cannot  pinch, 
warp  or  clog,  or  whose  openings  can  be 
changed  to  suit   fine  or  cn.ir'^e  fml.     Send 

for  catalogue  tellingall  about  Martin  Grates. 


A  FEW  USERS  OF  MARTIN  CRATES 
TO  WHOM  WE  REFER 

Crane  Co,, Clilnipo.  111. 

MeCormi.-k  ITarvt-stlnb'  5I:u-h.  Co.,  Cln.aU",  lU. 

American  Can  Cn Clilcago,  III. 

Armour  &  Co.,  Klevators,  .    .    ,     Chicago,  III. 

Atlas  Erewintr  Co., Chicatro.  lU. 

Am.  SteW  ,t:  Wire  Co.,  r-^2  boilers)  .  .Toliet,  111. 
K->-kfi.rtlCi(v  Waterworks,  .  Ro.-kfoni.  111. 
r'anvnieWai.-r  Works,  ....  l)aii\  ill--.  111. 
American  KariJator  To.,  .  .  .  .  LitclillfUi.  111. 
( 'sbkosh  Eke.  Lt,  A  I'.  Co., 
Kenn^lia  Gas  A;  Elec.  CN*.,     . 

Dodge  Mfff.  Co       

Ki'bomo  SteeKt  Wire  Co.,  ,    . 

HatrarStraw  Bd- &  I'aper  Co.,    .  Cedarville.i 

H.  B.  Camp  Co Greentown,  t». 

Athen?Brlek  Co., Atlu-iis.o. 

Iowa  State  Collejre, Aiiut;.  la- 

P.  M.R.R.  Shops.  .  .  .  Grand  Rapi.ls.Mlcli. 
Alabama  Stee!  A  Wire  Co.,  .  Birmmi-'tiani.  Ala. 
City  Power  I'laiit, Fally  »  itv.  N.l*. 


.      Osliko 

.      Kt-iioi-lm.  Wis. 

Ml^liawaka,  Iiid. 

Kokoni...Iii.l. 


MARTIN  GRATE  COMPANY, 


279    DEARBORN    STREET 
CHICAGO.   ILL. 


I.  H.  C.  Gas  or  Gasoline  Engines 

^  A  number  of  meritorious  features  characterize  I.  H.  C.  gasoline  engines,  and  we've  put  them  in  a 

booklet,  which  we  would  be  glad  to  send  you  if  you  ask  for  it.  ^  I.  H.  C.  gasoline  engines  are  not 

only  safe,  but  also  inexpensive  to  operate.     A  bright  ten  year 

old  boy  can  handle  an  I.  H.  C.  engine,  because  the  parts  are  so 

few,  simple  and  easily  controlled  that  it  practically  runs  itself. 

^  Moreover,  I.  H.  C.  engines  do  not  require  an  engineer,  there 

is  no  danger  of  an  explosion,  and  the  operat- 


mg    expenses    are   reduced   to   a   mmimum. 

^  With  a  given  quantity  of  gasoline,  I.  H.  C' 

engines  will  generate  the  maximum  elliciency 

of   driving  power.   ^  I.    H.    C.    engines  are 

substantially  constructed,  have   few  working 

parts,  are  not  liable  to  get  out  of  order,  and 

will     remain    serviceable    for    many     years. 

^  The  diversity  of  purposes  for  which  these 

engines  can  be  used  makes  them   available  as 

power  producers  wherever  an  engine  of  the  same  rated  c.ip.u.ity  is  required. 

Made  in  the  loUowing  styles  and  sizes: 

Horizontal,  Stationary  and  Portable-6,  8,  lo,  12  .ind  15  H.  P.      Vertical— 2,  3  and  5  H.  P. 

WRITE  US  FOR  ILLUSTRATED  CATALOGUE 


INTERNATIONAL 

7  R  Monro©  Street 


HARVESTER.  COMPANY  OF  AMERICA 

(Incorporated)  Chicago.  U.  S    A. 


.Mention    Icilmual  ll'oihl  Mitgacinf 


Brown  &  Sharpe  Mfg.  Co. 


PROVIDENCE.  R.  I.,  U.  S.  A. 


A  workman's  value  is  often   determined  by  the  tools 
he  uses.    The  name 


ti 


B.  &  S.  MFG.  CO." 

stamped  on  a  tool  is  a  guarantee  of 


QUALITY 


that  is  recognized  as  standard.  A  stock  of  1,000  vari- 
eties enables  us  to  supply  a  tool  for  almost  any  purpose. 
Leading  hardware  dealers  carry  B.  ty'  S.  Tools  in  stock. 


CatcJogue  No.  107  shows  the  full  line.     Free  at  the  dealers  or  mailed  to  any  address. 


V  ^ 


V /ENNEN'S 

V^j^k    /bo  R  AT  E  D  TALCUM 

^TblLET  .^^  POWDER 


\ 


\ 


When  the   Snow  Flies 


I 


nn-l  biting,  frosty  air  rouf.'lien^t1)(*  si;  in,  U'^f  Mfnnen'?;  —  it  Vefps 
tlir-  bl.iii  just  ti'^lit.  A  (u)S.ilivL-  rclu-t  iV.r  «>li:ipped  bilu<t». 
Ollltflllt;  -iml  all  skill  trollllli'S,  M--u»^ns  ta  e  on  every 
l,.,>;_|„.  v,,r,Mlijt  V-ni  j,"?t(!ic  yi-inrnf-.  l-..f  S  lI(?  cvory.\  here  or 
1>V  lii.iil,  2.-50.     S.nn.l.-  fr.-.-.      J 'V  .Wfi'^cu's  /'-■   .V.'  T.u^i.m. 

GERHARD  MENNEN  CO.,  Newark,  N.J. 


i 


WHEN  YOU  ASK  FORI 

THE   IMPROVED  / 

BOSTON 

GARTER 

REFUSE  ALL 

SUBSTITUTES  AND 

INSIST  ON  HAVING 

THE  GENUINE 


The  Name  is 
stamped  on  every 
loop  — 


CUSHION 
BUTTON 

CLASP 


lES  FLAT  TO  THE  LEG-NEVER 
LIPS.  TEARS  NOR  UNFASTENS 

ampio  pnir,  Silk  fiOr,,  Cotinn  2oc, 
Mailed  un  rtccipt  of  price. 

GEO.  FROST  CO.,  Makers 
Boston   Uas3,«  U.S.A. 


ALWAYS  EASY^ 


i 


YdU  C/VN  MAKE  FROM 

'(30D."''TD'^5DD?%a;Ti< 


L^ 


IN  TM,E  ReAL    eSTATE 
BUSINESS  — 


Send  for  my 

FREE  BOOK 


■pniS  valuahlp  book  ortprs  nii  miusunl  opportu 
■'■  nity  (L.r  in?n  witlunit  rnpttal  to  become  iiuli  ■ 
..-tub  ut;    (or   lif^.. 

It  I-1I3  lii.w  I  h.nvp  bclp''(J  luiiidrrda  of  inexp'^ri 
■ri'''il    lurii  to  ininiPiiijite  mul  peniianeTit  eurrrsK. 

It     tflla     bi>w    yoti    tan   I'-imii    tlia    K''M    Estntr, 

n.;nrntire    atlil    0(>II.T.ll     PlnUi^rftC"    I'tlsilH'Si     tiliir- 

-^     ~^""\     "uclilv    l>v    m:n\     Mitliollt    interf LTlIlfl 
X      witli  V'"ir  iirrs.-iit    orrapatioii. 

A         It  lolls  how  wo  appoint  you  our 

SPECIAL     REPRESENTATIVE. 

oslabli&h     you     in      a      pleasant, 

honorable  business  ol  your  own. 

'         •*■       ,      co'oporalo    wilh    ond   assist  you 

')     to  make  a  largo,  sloady  Incomo. 

-    -  /        If    y,,„     nr<'     Ij.'ii.'ft.    (»inL.itiout! 

-'      luiil  WiliiiiC    to    worU,  wntf    iw    ot 

"     /      oiw..-.     Just    B»y:     "SKND     FKEE 

/      BOOK."    Ad'iress 

EDWIN   R.   MARDEN,    PrES'T 

NAT'L  CO-OPERATIVE     REALTY     CO. 

?S^  S83  ATHENACUM    BLDG  .,  CHICAGO 


Build  Your 
Own  Boat 

BY  THE 

BROOKS  SYSTEM 

If  you  can  drive  a  nail  and 
.  cut  out  a  piece  of  material 
'  (lom   a  full-sized   pattern, 
you  can  build  a  canoe,  row- 
boat,   sailboat,  or  launch,  in 
your  leisure  time,  at  home,  and 
the  building   will  be  a  source  of 
-    profit  and  pleasure. 
"     All  you  need  is  the  piittern.  costiiiE  from 

— ^  S2..'>0  uii.  and  materials,  from  S.'>  HO  U(>.    The 

tools  are  conmion  in  every  houseliold.  Patterns 
of  over  forty  styles  and  sizes— all  lenuths  from  12  to. W  ft. 
The  Brooks  System  consists  of  exact  size  printed  paper 
patterns  of  every  par  t  of  the  boat— with  detailed  instruc- 
tions and  workinK  illustrations,  showing  each  step  of  the 
work -an  itemized  liill  of  material  required,  and  how  to 
secure  it.  Over  sii  thousand  amateurs  successfully  built 
boats  by  the  Brooks  System  last  year.  I-ifty  per  cent  of 
them  have  built  their  second  boat.  Many  have  estab- 
lished themselves  in  the  boat-nianufacturini:  business. 

Catalogue  and  i.articulars  free.       I-dr  i'l  cents  large 
catalogue  crmtaining  valuable  information  for  the  ama- 
teur yachtsman,  sliowing  several  working  illus-    f^ 
trationsof  each  lioat,  and  a  full  set  for  one  boat  7}' 

l-'iiU  line  of  knockdown  and  comideted  I  ■  '  ; 

When  so  ordeied.  i>atternsareexpressi   i. 
liiargps  prepaid    C.  O.  U.,  to  allow  eN 


BrooKs  Boat  Mfe. 
Company 

iiriL'tnal.M-v  .,r  Ihe    I'attern 

Sy>tem  ,.{    Hoal  Hiilhiink' 

C.'.MH  Slili.  Strc-i-t 

IWT  City,  )IlMi.,  f.  S.  A. 


.     ^*--| 


vose 


PIANOS 


have  boon  ostahli.shecl  over  50  YEARS.  By  our 
systom  of  payments  every  f.-iniily  ii\  nindt'rate  cir- 
cumstancos  can  own  a  VOSE  i)iario.  We  take  eld 
irutniments  in  e>  ,hanpe  and  deliver  the  new  piano 
in  your  home  free  of  expense.        Write  for  Catalogue  D  and  explanations. 

VOSE  (Si.  SONS  PIANO  CO.,  160  Boylston  St.,  Boston.  Mass. 


